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Foreword 


After years of fairly slow development, Africa is now undergoing rapid economic 
growth. This rapid growth does have some risks; in the absence of adequate waste 
management, Africa is becoming a hotspot for plastic pollution. 

Globally, plastic production and consumption increased exponentially over the 
last decades. Although it is a versatile, useful and convenient product, it has become 
an urgent environmental issue. The rapidly increasing production of plastic and lack 
of capacity to deal with it, especially single use, disposable items, is leading to a 
disaster that will engulf the entire world. Plastic pollution is, however, most visible 
in developing nations, where garbage collection systems are often ineffective or 
non-existent. Despite worldwide initiatives and efforts, the amount of plastic in the 
ocean has been estimated to be several hundred million tonnes and the amount of 
plastic waste entering aquatic ecosystems is increasing at an alarming rate. As a 
result, plastic pollution is a global concern as well as a significant problem in Africa. 
Plastic litter taints African capital cities, fresh water, terrestrial environments and 
Africa's oceans in ever-increasing quantities. 

With the growing catastrophe of plastic pollution threatening wildlife, 
livelihoods, economies and potentially human health, actions at different levels 
must be accelerated. There is currently, however, no comprehensive assessment of 
the quantities of plastic present in the environment. In Africa, efforts have been 
made at the regional, sub-regional and national levels to promote science in order to 
better understand plastics volumes, types, hotspots and fluxes, among other things. 
A methodology for monitoring plastic pollution has been developed in some 
African countries as part of the response. Resolutions and protocols as well as 
national and regional action plans have also been adopted. 

The African Marine Litter Outlook provides a detailed overview of marine litter 
from the African perspective. Written by experts based in Africa and from around the 
world, it is an authoritative work founded upon the most up-to-date science. While 
containing detailed scientific information, this book provides a sound knowledge 
base for policy-makers, NGOs and the broader public. 

Nevertheless, we still need to better understand the cycling of plastic pollution 
in the ocean, with many knowledge gaps to be filled on sources, degradation and 
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impacts, in all parts of the world and particular in Africa. This will support the United 
Nations Environment Assembly (UNEA) resolution to end plastic pollution. From the 
African perspective, the new internationally legally binding instrument is welcomed 
asit will strengthen a comprehensive approach to address the full life cycle of plastics, 
from production and design to waste prevention and management. It addresses the 
need for an international framework to share costs and benefits across the global 
value chain and stimulate holistic action, that attracts the interest of a number of 
organisations, in order to combat the transboundary nature of plastic pollution. Each 
African country is best positioned to understand its own national circumstances, 
including its stakeholder activities, related to addressing plastic pollution. The new 
global agreement to stop plastic pollution will thus have to be integrated into existing 
ocean and coastal management, policy and governance structures. 

Most likely, Africa will be able to leapfrog to advanced solutions without having 
to follow the path traditionally taken by industrialised countries. Although the 
Global Plastic Treaty is only in its infancy, and much more work needs to be done 
to implement it successfully, it holds great promise, especially when combined 
with the strengths and versatility of the African continent. 
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Preface 


The African Marine Litter Outlook provides an overview of marine litter from the 
African perspective. This regional perspective includes a comprehensive collection 
of the knowledge of marine litter in Africa, including current knowledge, future 
projections, and potential policy solutions. 

The outlook gives an overview of Africa's marine environment, and its importance 
and the threats it faces (Chap. 1), covers what is known and unknown about Marine 
Litter Sources and Distribution Pathways (Chap. 2), Impacts and Threats of Marine 
Litter to the African Continent (Chap. 3), the Legal and Policy Frameworks Relevant 
to Marine Litter (Chap. 4) and The Way Forward for Africa (Chap. 5). 

Chapter 1 takes the reader on a journey on the importance of the ocean, including 
the value of the Blue Economy. The pressures facing the ocean are introduced with a 
focus on marine litter and the concept of threat multipliers. These themes are covered 
from a global perspective before focusing on Africa. The reasons why marine litter, 
specifically plastic pollution, is a growing threat in Africa are covered—including the 
regional and global aspects driving this increasing issue. The uncertainties created 
by COVID-19 and its effects on future projections on marine litter are also discussed 
in this chapter. 

It is important to identify marine litter sources and distribution pathways for the 
development of targeted and effective interventions and strategies. These have been 
relatively less researched on the African continent. Chapter 2 reviews 
quantification studies that have been conducted across the African continent, 
highlighting knowledge and data gaps that need to be addressed. Current published 
studies are isolated to a few selected countries with the majority conducted in 
South Africa. Multiple land and sea-based sources are identified including direct 
littering and dumping, domestic and industrial wastewater, shipping as well as 
fishing and aquaculture industries. Beach litter surveys are the most common 
quantification and monitoring technique employed which may be attributed to the 
ease of access to beaches and unsophisticated requirements in comparison to other 
methods. Relatively few marine litter studies have been conducted in freshwater 
environments and urban infrastructures such as wastewater treatment plants and 
drainage systems. 
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Chapter 3 discusses the impacts of marine litter in Africa. Marine litter has 
environmental, social, economic and human health impacts. Though these topics 
are discussed separately, they cannot be considered in isolation but are rather 
interconnected. The size, distribution and quantities of marine litter determine its 
impact. The emphasis of this chapter is on the coastal countries of the African 
continent. Compared to the quantitative studies in Chap. 2, there are even fewer 
studies focusing on the impacts of marine litter in Africa, and so where information 
from Africa is missing, relevant knowledge from around the world is utilised to 
infer possible impacts. 

Chapter 4 provides a synopsis ofthe regional and international legal frameworks in 
relation to marine litter. These instruments set the obligations, guidance and support 
for national action. The countries that are participating in the various instruments 
are listed. The application of the different policy instruments to marine litter varies. 
Compliance at a national level needs to occur in relation to regional and international 
instruments; this chapter summarises the duties established in Africa, with asummary 
of the barriers and drivers of effective implementation of national measures. 

Chapter 5 provides a summary of the above chapters, a discussion of the main 
findings, and concludes with suggested ways forward. It gives an overview of 
recommendations and potential actions which are vital to tackle the issue of marine 
litter across the African continent. Given the diversity of the African continent, 
there is a need to develop a decision framework for local, national and regional 
actions to feed into global commitments. This will assist African nations in 
implementing the best measures for their unique social and economic situations. 
Each country is best placed to appreciate its national solutions and limitations. This 
includes stakeholder involvement and financial and technical capacity needs for 
addressing plastic pollution issues. 
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Chapter 1 A) 
Introduction to Marine Litter in Africa Bee 


Fiona Preston-Whyte and Thomas Maes 


Summary What to expect from the African Marine Litter Outlook? The African 
Marine Litter Outlook provides an overview of marine litter from the African 
perspective. The Outlook covers: Marine Litter Sources and Distribution Pathways 
(Chap. 2), Impacts and Threats of Marine Litter in African Seas (Chap. 3), Legal 
and Policy Frameworks to address Marine Litter through Improved Livelihoods 
(Chap. 4), and The Way Forward, Building up from on-the-Ground Innovation 
(Chap. 5). This chapter provides the context for marine litter in Africa from a 
global and regional standpoint. This chapter introduces the concept of marine litter, 
the importance of the ocean, and the value of the Blue Economy in Africa. The 
uncertainties created by COVID-19 and its effects on future projections of marine 
litter are also summarised in this chapter. 


Keywords Africa : Blue Economy : Waste - Marine litter 


1.1 Introduction 


The ocean is of great importance to earth, not just to coastal nations but also to 
landlocked communities and countries. The ocean regulates our planet. It produces 
vast amounts of the oxygen we breathe and acts as a global climate control system 
by absorbing, storing, and releasing heat and gasses. It is a source of food and 
essential nutrients such as iodine. It provides the backbone of global transport and 
trade. Our ocean provides critical economic opportunities and sustainable industries, 
and contributes to recreation and mental well-being. Covering >70% of the earth's 
surface (Kaiser et al., 2005), it is not surprising that the ocean is integral to supporting 
life on earth, providing us with basic necessities whilst regulating our blue planet. 
The coastal and marine environment is crucial for the livelihoods of many inland 
and coastal communities. In 2005, approximately 2.2 billion people lived within 
100 km of coastline. The rapid urbanisation of these areas is causing this figure to 
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double by 2025 (Kaiser et al., 2005). The average population density along coastlines 
changes rapidly around the globe. On average, globally, the population density is 
80 people per km?. However, this rises to 1000 people per km? in countries such as 
Egypt and Bangladesh (Kaiser et al., 2005). Many coastal inhabitants depend directly 
on marine resources for their subsistence or income. More than 3 billion people's 
livelihoods (24096 of the global population [World Bank, 2019]) depend directly 
on coastal and marine biodiversity, whilst the maritime fishing sector, directly or 
indirectly, employs more than 200 million people (United Nations, 2021). 

The economic potential of the ocean is of global importance. It goes further 
than the fishing industry. The ocean supports a whole range of maritime activities 
such as shipyards, marine terminals, aquaculture, seafood processing, commercial 
diving, and marine transportation. The ocean's contribution to the global economy 
was predicted, in a pre-COVID-19 projection, to double from US $1.5 trillion in 
2010 to US $3 trillion by 2030 (OECD, 2016). The Gross Domestic Product (GDP) 
of the ocean is of a similar order, estimated at US $2.5 trillion per year (gross marine 
product) (Hoegh-Guldberg et al., 2015), making the global ocean the words 8th 
largest economy (World Economic Forum, 2020). 

The ocean's economic importance is recognised through the Blue Economy. The 
Blue Economy is the "sustainable use of ocean resources for economic growth, 
improved livelihoods and jobs whilst preserving the health of ocean ecosystem." 
The Blue Economy recognises the need to enhance economic development by 
exploiting marine resources in a sustainable and regenerative way that conserves 
life-sustaining marine environments. When approached as the Blue Economy, the 
maritime industries and activities promote the preservation or improvement of 
livelihoods, social inclusion and economic growth, whilst ensuring environmental 
sustainability (United Nations, 2019). The ocean's importance reaches far beyond 
economic and subsistence. The ocean allows for life on this earth as we know it. 

The ocean is a climate regulator and buffer to the current anthropogenic 
pressures, placing the ocean under the increasing strain of ocean acidification, 
warming temperatures, decreasing oxygen, and sea-level rise (Bindoff et al., 
2019). The diversity of species found in our ocean offer great potential for 
treatments to combat illness and improve our quality of life. The ocean provides 
physiological comfort to humans, enhances health and wellbeing, and supports the 
development of self-efficacy and resilience (Costello et al., 2019). Important in 
times of increased distress, as seen during the COVID-19 pandemic. A recent study 
suggests a potential buffer effect of residential proximity to the coast against 
negative psychological consequences of the COVID-19 pandemic, further 
supporting the notion that the coast has a positive impact on wellbeing (Severin 
et al., 2021). 

Our ocean is in peril. Overfishing has had a severe impact on fish stocks and 
ecosystems. Habitats have been degraded, and increasing pollution and climate 
change further deteriorates entire marine environments. Plastic pollution has 
entered the ocean by millions of tonnes in the last decades. These threats act as 
accumulative threats, all of which contribute to rapid biodiversity loss. 
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Although international conventions provide protection through agreed global 
cooperation, only 2% of the ocean is protected by marine reserves 
(Sala et al., 2018). These international conventions include but are not limited to: 
the international Convention on the Prevention of Marine Pollution by Dumping of 
Wastes and Other Matter, 1972 (London Convention) and The International 
Convention for the Prevention of Pollution from Ships, 1973 (MARPOL) and their 
associated annexes and protocols. Additional regional governance occurs. The seas 
surrounding Africa are governed through the Barcelona Convention, the Nairobi 
Convention, the Jeddah Convention and the Abidjan Convention, including its 
additional protocols on pollution from land-based sources, integrated coastal zone 
management, sustainable mangrove management, environmental standards and 
guidelines for offshore oil and gas activities and policy on integrated ocean 
management. See Chap. 4 and associated figures for details on relevant ocean 
governance frameworks and their geographical coverage. 

The importance of the ocean is emphasised by its role as a climate regulator, a 
source of food and Blue Economies, all of which have global and regional scales 
and importance. Due to our physiological, ecological, economic, and psychological 
dependency on a healthy ocean, ocean protection forms a fundamental part of the 
United Nations' Sustainable Development Goals (SDGs). In October 2021, the UN 
Human Rights Council in Geneva recognised access to a sustainable and healthy 
environment as a universal right. Inclusion of the ocean in the SDGs (SDG14—“Life 
below water") provides global recognition of its importance, and consensus and 
incentives for protection. 


1.2 The Threats the Ocean Faces 


The ocean faces cumulative threats from climate change, biodiversity loss, and 
pollution. With pollution covering chemical pollution, such as nutrient enrichment 
leading to eutrophication, marine litter, and physical pollution such as the input of 
light, noise, and heat. The focus of this African Marine Litter Outlook is on marine 
litter; however, the pollution threats to the ocean are interlinked. They should be 
considered in relation to each other and in relation to other cumulative pressures on 
the ocean such as climate change and biodiversity loss. 


1.2.1 Marine Litter 


Marine litter is “any persistent, manufactured or processed solid material discarded, 
disposed of or abandoned in the marine and coastal environment" (UNEP, 2006). 
Though often stated that 8096 of marine litter is from land-based sources (GESAMP, 
1991; Sheavly, 2005), this number is variable and depends on the location and its 
pressures. Coastal areas close to urban centres are dominated by litter from land-based 
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litter sources (Ryan et al., 2018). However, the open ocean, islands, and more remote 
locations show higher proportions of litter from sea-based sources (Ryan, 2020; Ryan 
et al., 2019). Sea-based sources originate from a wide range of maritime activities, 
including fishing and shipping related amongst other types of litter. Jambeck et al. 
(2015) noted that this 8096 figure "is not well substantiated and does not inform 
the total mass of debris entering the marine environment from land-based sources." 
The term marine litter encompasses a wide range of materials and sizes (from mega 
to nano) spread across a variety of compartments (beaches, seafloor, water surface, 
and water column, etc.), the largest proportion (61-87%) of marine litter consists of 
plastic (Barboza et al., 2019; Tekman et al., 2019). This percentage indicates weight, 
irrespective of units, whilst excluding microplastics. 


Box 1.1: Size Fractionate and Definitions of Litter 

Plastic litter is defined through size classes as macro (225 mm), meso 
(5-25 mm), micro (1 j.m—5 mm) and nanoplastics («1 jum) (GESAMP, 
2019). Microplastic enters and forms in the environment through primary and 
secondary sources, respectively. Primary sources are direct inputs such as 
plastic nurdles, microbeads from personal care products (Carr et al., 2016), 
and industry abrasives (GESAMP, 2015). Secondary sources of micro and 
nanoplastics include: industry abrasives (Eunomia, 2017), textile fibres 
(Browne et al., 2011; Napper & Thompson, 2016), tyre dust as well as 
fragmentation and degradation of macro and mesoplastics (5-25 mm) 
(GESAMP, 2019). 


A Global Perspective of Marine Litter 


Following their commercial development in the 1930s (Jambeck et al., 2015), 
plastic production only grew substantially from the 1950s, with an increase in 
single-use plastic consumption items and resulting “throw-away” culture in the last 
two decades—seeing half of the plastic produced since the 1950s was made 
between 2002 and 2015 (Geyer et al., 2017). Geyer et al. (2017) estimated that, as 
of 2015, 8.3 billion metric tonnes (MT) of virgin plastic had been produced, with 
approximately 6.3 billion MT of that becoming waste, of which 79% ended up in 
landfills or the natural environment. Eriksen et al. (2014) estimate that 
250,000 tonnes of plastic are afloat in the ocean. This number excludes items made 
from polymers which are denser than seawater (which account for roughly 4096 of 
global plastic production by mass) as well as less dense polymers that sink due to 
biofouling (Fazey & Ryan, 2016; Lobelle & Cunliffe, 2011). 

Plastic production is increasing. Lebreton and Andrady (2019) estimated that 
production will double within the next 20 years, and plastic waste production to 
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more than double in the same period (Geyer et al., 2017). In addition to increasing 
plastic production, further economic investment in the industry in America is 
projected to accelerate virgin plastic production (Borrelle et al., 2020). Globally, 
waste management systems are not sufficient to safely dispose of or recycle waste 
plastic (Velis et al., 2017; Wilson & Velis, 2015), resulting in an inevitable increase 
in plastic pollution entering the environment (Lau et al., 2020). 

Increasing awareness of marine litter has led to numerous and varied attempts to 
quantify the amount of plastic entering our ocean (UNEP, 2020). Lebreton et al.'s 
(2017) model estimated the amount of plastic waste currently entering the ocean 
every year from rivers to be between 1.15 and 2.41 million tonnes. Jambeck et al. 
(2015) proposed that in 2010, 275 million MT of plastic waste was generated in 192 
coastal countries, of which 4.8-12.7 million MT entered the ocean. Jambeck et al. 
(2015) highlighted that population size and quality of waste management systems 
largely determine which countries contribute to plastic marine litter. Although these 
numbers are contested, the scale of the issue is not (Ryan, 2020; Vester & Bouwman, 
2020). 

Lau et al. (2020) modelled different scenarios with all currently feasible 
interventions, finding that even with immediate and concerted action, 710 million 
MT of plastic waste will still cumulatively enter aquatic and terrestrial ecosystems 
between 2016 and 2040. Borrelle et al. (2020) supported their finding that current 
efforts are insufficient to tackle the plastic waste problem. 

Marine litter is symptomatic of more significant issues. First, resource abuse 
through the unsustainable design, production, and consumption of single-use items. 
And second, a lack of service delivery and safe management of waste. 


1.2.2 Climate Change 


Carbon emissions from anthropogenic activities are causing ocean warming, 
acidification, and oxygen loss within the marine environment. These changes affect 
marine organisms, ecosystems (Bindoff et al., 2019), and their services. Marine 
litter is a threat multiplier to the ocean ecosystems already affected by climate 
change (UNEP, 2021). Marine litter also contributes to climate change through 
greenhouse gas emissions (Ford et al., 2022; UNEP, 2021) and by reducing the 
efficiency of the ocean and their ecosystems in storing CO». Similarly, climate 
change, through sea level rise, storm surges, and flooding are liking to increase the 
transport of litter into the marine environment. 


The Ocean: Carbon Uptake and Storage—Marine Litter’s Role 
as a Threat Multiplier 


The ocean contains the most extensive stock of mobile carbon on earth, containing 50 
times more than the atmosphere and 10 times more than the stores in plants and soils 
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combined (Sabine et al., 2004). Through both the physical solubility and biological 
carbon pump, the ocean helps to buffer anthropogenic climate change through CO; 
uptake. The physical solubility pump is the uptake of atmospheric CO; in surface 
waters and its transport into the ocean depths through the sinking of denser water. The 
biological carbon pump is the uptake of CO» by phytoplankton, and its descend to 
deeper waters through the sinking of organic debris. Furthermore, the Carbon Dioxide 
and Carbonate System allows living organisms such as shellfish and corals (as well 
as phytoplankton and zooplankton) to build their shells or carbonated components 
from calcium carbonate. Thus, removing carbon from the ocean, further leading to a 
drawdown of CO; into the ocean to maintain the carbonate-carbon dioxide balance. 
Since the industrial revolution, the ocean has acted as a primary net sink (Sabine 
et al., 2004), taking up 20-30% of anthropomorphic CO,» in the last two decades 
(Bindoff et al., 2019). Comparing the ocean carbon uptake to the rainforests in the 
Congo Basin: every year, the global ocean absorbs almost 8 times more carbon than 
the Congo rainforest (Gruber et al., 2019; Lewis et al., 2009). However, the ocean 
is nearing the limit of its ability to provide this buffer as increasing temperatures 
and ocean acidification threaten the efficiency of these systems (Field et al., 2002; 
Friedlingstein et al., 2006; Fung et al., 2005). 

Though an emerging field of research, marine plastics have been shown to 
reduce the efficiency of the biological carbon pump by either affecting the survival 
of zooplankton or by increasing buoyancy of sinking particles (such as faecal 
pellets or excrement) (Cole et al., 2016; Wieczorek et al., 2019). The biological 
pump is driven by sinking organic matter, which contains carbon, such as faecal 
pellets and dead plankton, to the deeper ocean and seafloor, where the carbon 
becomes trapped. Microplastics reduce feeding, reproductive success, and survival 
rates in zooplankton (Cole et al., 2015; Lee et al., 2013); this species-level effect 
may reduce the efficiency of the biological carbon pump. Additionally, when 
plastic occurs in zooplankton faecal pellets, the pellets become more buoyant, 
reducing their sinking rates (Cole et al., 2016; Wieczorek et al., 2019). The slower 
they sink, the more time carbon has to escape back into the upper ocean and 
atmosphere, thus reducing the efficiency of this sink. Current levels of microplastic 
ingestion probably have minimal impact on the biological pump. However, under 
future microplastic concentrations (or in areas with elevated plastic concentrations 
such as convergent zones), microplastics may have the potential to reduce the 
efficiency of the biological carbon pump (Wieczorek et al., 2019). 

Further effects of plastic on the ocean pumps are theoretical but unknown. These 
might include interference in light penetration for photosynthesis impacting the 
biological carbon pump, as well as interfering in the Carbon Dioxide and 
Carbonate System through smothering of relevant species (e.g., bivalves). Plastic 
pollution affects microbial biodiversity by altering community composition 
(Harvey et al., 2020), however, the effects of this are unknown. 
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Marine Ecosystems and Their Services—Marine Litter's Role 
as a Threat Multiplier 


In addition to the uptake and storage of CO» by phytoplankton and ocean waters, 
coastal marine ecosystems play a crucial role in carbon uptake and storage. 
Mangrove forests, seagrass meadows, and salt marshes all capture 
and store substantial amounts of organic carbon through net primary production, 
burial (in detritus and sediment), and export (Duarte, 2017; Duarte et al., 2013; 
McLeod et al., 2011). In addition to acting as carbon sinks, these ecosystems, and 
coral reefs form natural coastal defenses (Temmerman et al., 2013), protecting 
coastal areas from climate-driven rising sea levels and storm surges (Oppenheimer 
et al., 2019). 

In addition, biomass production and water purification are amongst the most 
essential ecosystem services delivered by the ocean (Karani & Failler, 2020). Efforts 
to conserve and restore natural carbon sinks will help reduce the impacts of increases 
in anthropogenic CO» emissions (Mcleod et al., 2011). Blue Carbon and Ecosystem 
Services offer an opportunity to develop coastal projects to protect these ecosystems 
and mitigate climate change (Karani & Failler, 2020). 

Key coastal ecosystems are exposed to pollution, reducing their ecosystem 
services. Harris et al. (2021) found that 54% of mangrove forests are within 20 km 
of a river that discharges substantial plastic pollution (>1 t year~'), compared to 
24% of seagrass meadows, 23% of salt marshes, and 17% of coral reefs. Ecosystem 
services provided by mangrove forests, seagrass meadows, salt marshes, and coral 
reefs are outlined in Table 1.1. 

Coral reefs, and the ecosystem services they provide, are estimated to be worth 
US $130,000 ha^! year~! (Diversitas, 2009). Green and Short (2003) estimated the 
global value of seagrass meadows services to be US $3.8 trillion, and Costanza et al. 
(1997) estimated the seagrass meadows to be worth US $19,000 ha^! year~!. From 
a biodiversity consideration, mangrove forests and seagrass meadows are two of 
the most valuable marine habitats in the world, rivalled only by coral reefs in the 
biodiversity they support (Kaiser et al., 2005). 

Mangrove forests and salt marshes trap plastics (Martin et al., 2020; Yao et al., 
2019), creating a harsh environment where fragmentation occurs, leading to 
increased microplastic quantities in their respective biota (Deng et al., 2021; Yao 
et al., 2019). Seagrass meadows are within close proximity to rivers discharging 
substantial amounts of plastic pollution (Harris et al., 2021). They grow in naturally 
sheltered areas, and plastics have been found to settle on their above-ground 
structure (de Smit et al., 2021; Seng et al., 2020). Seagrass meadows and coral reefs 
both act as significant microplastic sinks, facilitating the accumulation and burial of 
microplastics along with sediment, thus removing them from the pelagic food chain 
(de Smit et al., 2021). Research on the ingestion and impact of these plastics on 
these ecosystems is in its infancy (Seng et al., 2020). Plastic pollution has been 
linked with a decline in coral health and increased coral disease such as white 
syndromes (Lamb et al., 2018; Reichert et al., 2018). Mangrove forest health (tree 
density, survival, and tree size) is significantly affected by plastic pollution. Plastic 
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Table 1.1 Ecosystem services provided by mangrove forests, seagrass meadows, salt marshes, and 
coral reefs (Kaiser et al., 2005; Karani & Failler, 2020; Temmerman et al., 2013) 


Ecosystem service Ecosystem 

Mangrove forests | Seagrass meadows | Salt marshes | Coral reefs 
Carbon sink D D x 
Natural sea defence X D x X 
Biomass production x x x x 
Nursery grounds for x D 
fisheries species 
Reduce land sediment | x D x D 
runoff 
Nutrient input and x x x D 
energy flux with other 
marine ecosystems 
Provide food for large, x 
endangered grazers 
Human food and fibre D D 
source 
Prevents erosion X X x X 
Water purification x D D D 
Mitigate eutrophication x 
Bind organic pollutants | x x 
Foraging ground for x x x D 
marine fish 


directly and indirectly causes mangrove degradation, thus reducing ecological 
functioning and ecosystem services (Suyadi & Manullang, 2020). Although 
macroplastics alter seagrass architecture and may prevent vertical rhizome growth 
(Menicagli et al., 2021), additional effects of plastic pollution on seagrass meadows 
are largely unknown (Bonanno & Orlando-Bonaca, 2020). Similarly, the impact of 
plastic pollution on salt marshes is undetermined. 

Marine litter provides additional habitats for a range of species. The 
colonisation of marine litter affects dispersion rates and life-history traits of rafting 
species. This can lead to increased introduction and colonisation of invasive 
species; for example, plastics foster the spread of non-native macroalgae in 
seagrass meadows, thus increasing their vulnerability to invasion. 

Marine litter affects the health and growth of seagrass meadows, mangroves, and 
corals and, therefore can affect the carbon uptake in these ecosystems. Identifying 
and addressing the sources of marine litter is paramount in mitigating climate change 
(McLeod et al., 2011). 
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The production and management of plastics also contribute to climate change as every 
stage of the plastic lifecycle releases greenhouse gas emissions (Ford et al., 2022; 
Shen et al., 2020). The two main forms of energy used by the plastics processing 
industry are electricity and natural gas. Plastic production includes both direct and 
indirect greenhouse gas emissions. Direct emissions include the combustion of fuel, 
such as at a plastics processing facility. Indirect emissions would include fossil-fuel- 
powered electricity used in plastics processing. With plastic production increasing 
globally (Geyer et al., 2017), we utilise more fossil fuels in plastic manufacture, 
thus contributing to climate change. In addition to overuse, the mismanagement of 
plastic waste and the loss of this resource from a potential circular economy, driving 
raw material extraction and production, exacerbating climate change (Masnadi et al., 
2018; Shen et al., 2020). 


Marine Litter—Climate Changes as a Threat Multiplier 


Flooding and sea-level rise associated with climate change and global warming will 
increase the quantities of plastics washed into the ocean every year. In Africa, where 
poor waste management systems are common, flood water and runoff water from 
rain are the main pathways through which plastics are introduced into the ocean. 
Climate change is likely to compound the marine litter issue through increases in 
sea level, storm events, flooding, and displacement of human settlements leading to 
issues around the safeguarding and provision of waste management services. 
Coastal areas are most vulnerable to the impact and risks associated with 
sea-level rise in relation to climate change (Lam et al., 2012; World Risk Report, 
2018). Global warming and associated climate change and climate variabilities 
pose huge potentials for disruption of the marine ecosystem globally, with the 
African continent as no exception. In fact, climate change is, and will, affect the 
world disproportionately, with Africa being one of the areas disproportionately 
affected (IPCC, 2019), with climate change further aggravating the physical, 
biological, social, and economic stress that currently exists in Africa's coastal 
areas. Climate change could ultimately lead to loss and fragmentation of marine 
habitats and biodiversity, and especially negative stresses to fishing, aquaculture, 
food production, and food security in many African coastal cities and settlements. 
Many African cities are low-lying and are very susceptible to flooding that could 
become severe in sea-level rise due to climate change. The UN-HABITAT (2008) 
report has identified many African coastal cities as being at risk in this regard. The 
coastal settlements of the several small island countries of the African continent are 
also at high risk. Landfills, or dumpsites positioned near beaches (e.g., 
Strandfontein and Witsand, Western Cape, South Africa) lie within the zone of 
projected sea-level rise and are at risk of being breached. In addition, plastic 
currently buried in beaches will be released into the sea as storm surges and rising 
sea levels scour coastal areas (Ryan, 2020). Ongoing efforts at mitigation and 
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adaptation to climate change, promoted and supported by international treaties, 
have achieved very little to mitigate these risks to Africa's coastal cities. 

Climate change and its resulting influences on environmental degradation, water 
stress, and food security impact urbanisation plans (IPCC, 2019; Niang et al., 
2014). Waste management systems that are already under pressure through 
population growth and rapid urbanisation (UNEP, 2018b), will be strained further 
due to climate change. 


1.2.3 Depletion of Fish Stocks 


Overfishing and the resulting depletion of fish stocks is a global issue, with the 
average state of global fish stocks being poor and declining (Costello et al., 2016). 
Overfishing has ecological, social, and economic effects. 


Contributions of Marine Litter to Overfishing 


Abandoned, lost, or otherwise discarded fishing gear (ALDFG) is a recognised issue 
of marine litter from sea-based sources—fisheries specifically. With much of it being 
synthetic, ALDFG contributes to marine litter, with an estimated 0.6 MT of ALDFG 
entering the marine environment as litter in 2015 (UNEP, 20182). Once lost at sea, 
ALDFG continues to fish. This is referred to as “ghost fishing" and has detrimental 
impacts on fish stocks and potential impacts on endangered species and benthic 
environments. The scale of the issue of ghost fishing and its impacts on fish stocks 
has not been fully quantified. Please see Chap. 3 for more details on the impact of 
ALDFG. 


1.2.4 Pollution 


Marine litter and plastic are not the only form of pollution threatening coastal and 
marine environments; chemical pollution and nutrient enrichment leading to 
eutrophication are also pollution threats. Chemical pollution covers toxic metals, 
persistent organic pollutants (POPs), and crude/refined petroleum oil. Nutrients 
input into rivers and coastal water could result in eutrophication. 

Marine litter can act as a threat multiplier to existing chemical and nutrient 
pollutants. Firstly, by containing additional chemicals. Secondly, by sorbing and 
transporting chemicals between compartments, areas, and species. 
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Plastic has been identified as a vector for toxic chemicals. Plastics contain and leach 
additives such as colourants, plasticisers, lubricants, and flame retardants into the 
environment (Rochman et al., 2019). 

Plastic particles may also sorb and accumulate chemicals from their 
surroundings, including POPs and heavy metals (Näkki et al., 2021). These 
chemicals are then transported with the plastics across environmental 
compartments where they may be released, or the toxic plastic may be ingested by 
marine organisms. The net contribution of plastic ingestion to bioaccumulation of 
contaminants by marine organisms is likely to be small compared to the uptake of 
contaminants directly from the water itself (Bakir et al., 2012; Koelmans et al., 
2016). However, the multi-stressor effect does still need to be considered (see 
details in Chap. 3). 


Other Pollutants—Nutrient Enrichment 


Nutrient enrichment of coastal and marine waters is the primary cause of 
eutrophication that leads to the formation of algal blooms. Eutrophication leads to 
hypoxic and anoxic conditions in water, extreme turbidity, and a threat to marine 
life (Malone & Newton, 2020). Nutrient input to the marine environment is 
primarily derived from land-based sources, mainly through stormwater runoffs 
from agricultural land where fertilisers are applied. Nutrients are also derived from 
the discharge of untreated sewage and industrial/domestic wastewater into river 
courses. As such, there is a similarity with plastic input sources. In Africa, due to 
the poor state of water and sanitation facilities (Yasin et al., 2010), a significant 
proportion of the nutrient input originates from sewage disposal. Several eutrophic 
coastal areas or death zones now affect countries around the African continent, 
namely Côte d'Ivoire, Egypt, Ghana, Kenya, Mauritius, Morocco, Nigeria, 
Tanzania, Tunisia, Senegal, and South Africa (Diaz et al., 2011). These might also 
be hotspots for plastic pollution. Solving the stormwater and wastewater treatment 
issue would thus reduce pollution from nutrients, sewage, and plastic. 


13 Africa's Oceanographic Position 


As shown in Fig. 1.1a, the African continent is surrounded by the Atlantic Ocean, 
Indian Ocean, Mediterranean Sea, and the Red Sea. Off the continent's coast are 
various islands associated with the continent and included in this Outlook. The 
upwelling linked to the colder Benguela and Canary Currents drive the productivity 
seen off West Africa. The warmer currents of the east coast of Africa are significant 
as they bring oceanic water from countries in south-east Asia, which is important 
for the long-distance drift of marine litter (Duhec et al., 2015; Ryan, 2020; Ryan 
et al., 2021)—which is covered in detail in Chap. 2. 
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Fig. 1.1 a Africa's oceanographic context showing major currents, LMEs, country population 
densities, as well as the major river systems and the river's plastic inputs. b Africa's key oceanic 
ecosystems— salt mashes. c Africa's key oceanic ecosystems—seagrass meadows. d Africa's key 
oceanic ecosystems—mangrove forests. e Africa's key oceanic ecosystems—coral reefs 
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Source: UN Evironment Programme 
World Conservation Monitoring Centre. 


Fig. 1.1 (continued) 
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EI Seagrass meadows 


Source: UN Evironment Programme 
World Conservation Monitoring Centre. GRID-Arendal/Studio Atlantis, 2021 


Fig. 1.1 (continued) 
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Ld Mangrove forests 


Source: UN Evironment Programme 
World Conservation Monitoring Centre. 


Fig. 1.1 (continued) 
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m Coral reefs 


Source: UN Evironment Programme 
World Conservation Monitoring Centre. GRID-Arendal/Studio Atlantis, 2021 


Fig. 1.1 (continued) 
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Africa has 30,500 km of coastline, with 7096 of Africa's 54 countries containing 
coastlines. The African Large Marine Ecosystems (LMEs) include 33 coastal and 
5 Island states (Clarke et al., 2020) and 1.3 billion people as of 2019 (UNDESA, 
2019). LMEs are highly biodiverse areas of ocean extending from estuaries to the 
edge of continental shelves or to the outer boundaries of major currents. Due to the 
high levels of land-sourced nutrients, these are the world's most productive ocean 
areas, where most (about 9096) of the world's fish catch is caught. Global LMEs 
provide essential ecosystem services (US $3 trillion globally) (“LME Hub,” 2021). 
These areas face high levels of degradation due to pollution (including but not limited 
to marine litter), overfishing, and climate change. See Sects. 1.2.1, 1.2.2, 1.2.3 and 
1.2.4 for more detail. 

There are 7 LMEs around Africa: Canary Current LME, Mediterranean Sea 
LME, Red Sea LME, Somali Coastal Current LME, Agulhas Current LME, 
Benguela Current LME, and Guinea Current LME (Sherman et al., 2011). These 
LMEs are determined by their currents, most of which are transboundary in nature 
(Fig. 1.1a). African LMESs are richly endowed with both living and non-living 
resources including unrivalled natural beauty, and abundant fisheries (Satia, 2016). 
All of the African LME's have potential for sustainable economic growth 
(AU-IBAR, 20192). Governed by strong upwelling systems, the Benguela and 
Canary currents rank second and third in the world, respectively, in primary 
productivity (Lutjeharms & Bornman, 2010). 

Africas LMEs contain ecosystems critical to carbon storage and coastal 
protection, such as, mangroves forests, seagrass meadows, salt marshes, and coral 
reefs (Fig. l.1b-e) (see Sect. 1.2.2 for more details). Their current value is 
estimated to match the average monetary value of carbon uptake and storage of US 
$130,000 per km? of mangrove forests, salt marshes, and seagrass meadows 
(Karani & Failler, 2020). The Guinea Current LME has some of the world's largest 
mangrove ecosystems (FAO, 2007; UNEP, 2007), and all the eastern LMEs contain 
coral reefs (Fig. 1.1a—-e). 


1.3.1 Africa's Blue Economy 


Leaders across Africa recognised the importance of the Blue Economy as an area 
of future inclusive and sustainable economic growth. The African Union 
Inter-African Bureau for Animal Resources (AU-IBAR) has developed the Africa 
Blue Economy Strategy (Karani & Failler, 2020), which outlines the following key 
sectors (AU-IBAR, 20192): 


i. Fisheries, aquaculture, and ecosystems conservation, 

ii. Shipping, transportation, and trade, 

iii. Sustainable energy, extractive minerals, gas, and innovative industries, 
iv. Environmental sustainability, climate change, and coastal infrastructure, 
v. Governance, Institutions, and social actions. 
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Inland water masses (e.g., Lake Victoria, Lake Malawi, Lake Tanganyika, etc.) 
and significant rivers (Fig. 1.1a) are included in the Blue Economy in Africa due 
to their importance for inland fisheries and transport. The Africa Blue Economy 
Strategy integrates existing global and African strategies, policies, and initiatives 
(AU-IBAR, 20192). 

In 2019, Africa had a combined GDP of US $2.6 trillion (International Monetary 
Fund, 2019). The Blue Economy in Africa in 2018 created 49 million jobs (Fig. 1.2a) 
and was valued at US $296 billion (11% of the total combined GDP) (Fig. 1.2a, b). 
Pre-COVID-19 projections estimated these numbers would increase to a value of 
US $405 billion and 57 million jobs by 2030 (AU-IBAR, 20192). 

African countries have vast LMEs (Satia, 2016), which are attractive to coastal 
and marine tourism (Karani & Failler, 2020). Thus, within Africa, tourism is the 
highest value sector of the Blue Economy, both in jobs and monetary terms, now 
(24 million jobs, US $85 billion) and in the future (28 million jobs, US $135 billion 
in 2030) (Fig. 1.2a, b). 

With large African oil and gas reserves (Satia, 2016), the extractive industry, 
mining and quarrying, including oil and gas production (Fig. 1.2b) are second after 
tourism in terms of monetary value (respectively US $56 billion and US 
$80 billion, in 2018). However, they contribute substantially less towards job 
creation (Fig. 1.2a) (0.16 million jobs in 2018 and projected to grow to 1.2 million 
jobs in 2030). Their development can also substantially negatively affect the 
growth of three of the other sectors of the Blue Economy, that being (i) Fisheries, 
aquaculture, and ecosystems conservation, (ii) Environmental sustainability, 
climate change, and coastal infrastructure, and (iii) Governance, Institutions, and 
social actions, as well as impact climate change. 

The African LMEs are some of the most productive globally, with the fisheries 
sector (Fig. 1.2a, b) employing many people (13 million jobs and 14.7 million jobs 
in 2018 and 2030, respectively) (AU-IBAR, 2019a). It is noted that (certainly in 
West Africa) the industrial fisheries are captured mainly by foreign companies, with 
most of the fish destined for export (Belhabib et al., 2018). African fisheries are 
overexploited by European and Chinese fleets, with substantial economic losses to 
Africa. For example, China and Europe pay as little as 4 and 8% of the landed 
value, respectively, to access West African fishing grounds (Belhabib et al., 2015). 
Underreporting and illegal practices occur across both fleets. Underreporting impacts 
local economies and sustainability directly as it hides over-fishing, threatening the 
long-term sustainability of fishing stocks (Belhabib et al., 2015). 

Aquaculture (Fig. 1.2a, b) is currently relatively small, contributing less than 3% 
globally (Halwart, 2020). The aquaculture industry in Africa is valued (Fig. 1.2b) at 
US $2.77 billion in 2018 and is projected to expand to US $5.1 billion in 2030 
(AU-IBAR, 20192). Aquaculture employed 1.2 million people in 2018 and is 
projected to increase to 1.6 million people by 2030 (Fig. 1.2a). 

With increasing populations, growing economies (UNEP, 2018b; United 
Nations, 2020), and trade agreements, port calls, and shipping are expected to grow 
at a constant rate. Current infrastructure capacity is insufficient to deal with current 
waste in ports, raising concerns around waste management for future growth 
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Fig. 1.2 a The value of the Blue Economy (marine and freshwater) in employment terms in 2018 
and pre-COVID projection for 2030. b The value of the Blue Economy (marine and freshwater) in 
monitory terms in 2018 and pre-COVID projection for 2030. The size of the graph represents the 
relative size of Blue Economy 


20 F. Preston- Whyte and T. Maes 


Value created by Blue Economy (marine and freshwater) 
Sectors (value added) and Components (value of services) 


Billion US$ 
2018 
Research 
and education 
Blue carbon and 0.1 || ponas 7 
ecosystem "2, IT Port4.7 "u^ 21.2 
Aquaculture2.7 
ët . É 
Mineral 
l 56 
* TOTAL 
296 ` 
Billion USD 
Coastal —— T 
tourism 85 U 
Oil and gas 
80 
2030 


Research and education Transport 7.8 
Blue carbon and ecosystem services 0.15| | Port6.9 le. 274 


- 


* TOTAL 


Aquaculture 5.1 
// Energy 1.6 


— Mineral 76 


405 . 
Billion USD 
\ 
Coastal tourism ^ 
135 f 
Oil and gas 100 
Source: AU-IBAR, 2019a. GRID-Arendal/Studio Atlantis, 2021 


Fig. 1.2 (continued) 
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(Maes & Preston-Whyte, 2022). Ecosystem services, including blue carbon 
produced by coastal, marine, and aquatic ecosystems are expected to progressively 
increase in value as conservation efforts expand. Education and research will 
follow the same pattern due to a growing demand for knowledge, especially in 
areas of deep-sea mining, offshore exploration, and climate change mitigation and 
adaptation (Fig. 1.2a, b) (AU-IBAR, 20192). 


1.4 Marine Litter—A Growing Problem in Africa 


Given the present and potential importance of the Blue Economy to Africa, any 
threat to it, especially to tourism, should be considered a priority. Marine litter is 
one such threat. The 2019 African Ministerial Conference on the Environment 
(Durban, South Africa) emphasised the need to address plastic pollution, with all 
54 member states supporting a declaration calling for global action on plastic 
pollution (de Kock et al., 2020). If unchecked, the increase in marine litter will 
have disastrous consequences on the environment and create socioeconomic 
development challenges that will impact biodiversity, infrastructure, tourism, and 
fisheries’ livelihoods (Jambeck et al, 2018). Important pressures include 
population growth, rapid urbanisation, projected economic growth, and increased 
trade combined with an already constrained public and private sector waste 
services and infrastructure (Godfrey et al., 2019; UNEP, 2018b) driving increased 
marine litter inputs. 

The current land-based sources of marine litter in Africa are driven by linear 
product design, population growth, and lack of infrastructure and services. There is 
increasing dependence on commercially available single-use products which don't 
consider recyclability or reuse in the design phase. With 3.596 annual growth, Africa's 
population is growing faster than any other continent (UNEP, 2018b; Wilson et al., 
2015). In addition to population growth, Africa has seen rapid urbanisation driven 
by a changing climate (Henderson et al., 2017), environmental degradation, and 
socioeconomic factors (Awumbila, 2017). Housing, urban planning, infrastructure 
for waste (including recycling services) and sanitation services have not managed to 
keep up with this rapid urbanisation (AfDB et al., 2020; UNEP, 2018b). Thus, this 
rapid development corresponds with the increase of both macro and microplastics 
leaking into the environment from the waste stream across Africa (Alimi et al., 
2021; Jambeck et al., 2015, 2018; UNEP, 2018a, 2018b). The issues around waste 
management in Africa are well captured by the African Waste Management Outlook 
(UNEP, 20182). 

It should be noted that in the context of Africa, the Blue Economy and marine 
litter, the upstream aquatic environments such as rivers and lakes, and the litter that 
feeds into them are important. The importance of the upstream aquatic environments 
is not only limited to the pollution of these water sources but also to the transport 
of litter through the riverine systems to the sea. Figure 1.1a shows the extensive 
range of African rivers, many of which are transboundary in nature and pass-through 
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landlocked countries. Inland cities in Africa are often positioned on rivers, and part of 
their mismanaged waste may be transported to the ocean through rivers (see Chap. 2 
for more details). Itis noted that this transport may be river-dependent, as comparative 
research monitoring litter in rivers is in its infancy (UNEP, 2020). Litter also becomes 
trapped on river banks and in sediments (Weideman et al., 2020). Heavy rains or 
flooding may see the discharge of this litter into the marine environment (Biermann 
et al., 2020). The extent of settlement of litter within riverine systems versus transport 
to the ocean is dependent on the hydrological conditions within the river catchment 
and is influenced by the climate and weather as well as local sources (Biermann 
et al., 2020; Moss et al., 2021; Ryan & Perold, 2021; Tramoy et al., 2020; Weideman 
et al., 2020). The importance of the landlocked African countries in tackling waste 
management and the resulting marine litter issue highlights the shared responsibility 
and the need for a regional response. 

Africa is not currently managing its waste volumes in environmentally sound nor 
sustainable ways. The UNEP/IUCN reports highlight this, suggesting that as much 
as 9096 of waste is mismanaged in Kenya, Tanzania, and Mozambique (IUCN et al., 
2020a, 2020b, 2021). Future projections raise further concerns regarding Africa's 
ability to deal with future waste and resulting marine litter, highlighting the need to 
develop a circular economy within Africa. The future projections which raise these 
red flags are outlined in the following points: 


First, population growth in Africa shows no sign of abating (Wilson et al., 2015). 
Currently, the African continent has the fastest-growing population with an annual 
increase of about 2.5196. With a population of 1.34 billion in 2020, pre-COVID-19 
predictions by the United Nations estimated that the African population will reach 
2.83 billion in 2050, or 40% of the world population, against the current 17% by 
2100 (AU-IBAR, 2019a; UNDESA, 2017, 2019). An increase in population is linked 
to increased waste production. For Sub-Saharan Africa, the annual generation rate of 
waste was 174 million tonnes in 2016; with it projected to either triple or quadruple 
by 2050 (Kaza et al., 2018; World Bank, 2018). Whilst, North Africa is expected to 
double its annual waste generation rates by 2050 (Hoornweg & Bhada-Tata, 2012; 
Kaza et al., 2018). 


Second, economic drivers of urbanisation and migration in Africa are sensitive to 
climate change impacts (Niang et al., 2014). Rapid urbanisation is projected to 
continue, with most cities in coastal zones or near river systems (Jambeck et al., 
2018). Rapid urbanisation in Africa is such that the number of people living in 
urban environments are projected to rise from 11.3% in 2010 to 20.2% by 2050 
when comparing the percentage of African urban areas to total global urban areas 
(Awumbila, 2017). Increased urbanisation leads to more waste generation in the 
urban areas, creating more strain on already underdelivering waste systems. 
Additionally, rapid urbanisation causes a rise in the cost of land in the cities and 
housing and an increase in informal settlements. This leads to several "practical 
solutions," such as in Freetown, Sierra Leone, where solid waste, including plastics, 
is increasingly being used to reclaim coastal land for the construction of informal 
settlements and residential houses (Sankoh, 2021, personal communication). 
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Third, Africa has seen increased economic activity and resulting in increased GDP 
since the 1980s (continental average), with a pre-COVID-19 growth of 3.796 per year 
(International Monetary Fund, 2021). As solid waste generation is strongly correlated 
with gross national income per capita (Hoornweg et al., 2013; Wilson et al., 2015), 
such projected increases in GDP are likely to be associated with increased waste. 


Fourth, Africa's economic development is associated with a growing middle class 
(Ncube & Lufumpa, 2014; Scharrer et al., 2018), which will likely result in a further 
increase in spending and associated solid waste generation. 


Fifth, increased economic activity and increased trade internationally have seen, 
and is predicted to see, an increase in shipping and transport. With 3% of the 
world's volumes, African shipping has a relatively small impact on international 
trade. However, in the 5 years preceding COVID-19, traffic in African container 
ports grew 3% faster than global levels (AU-IBAR, 2019b). This means that 
shipping in African waters increased, and ports were expected to process more 
waste from ships. Ryan (2020) and Ryan et al. (2021) show, using plastic bottles as 
an indicator, that despite the existence of MARPOL Annex V, plastic waste is still 
being dumped from ships. Thus, until adequate enforcement of MARPOL occurs 
globally, increased shipping is likely to be associated with increased marine litter 
from ships. However, for MARPOL Annex V to be adequately enforced, there 
needs to be proper port reception facilities, downstream waste management 
infrastructure, and port enforcement. Concerningly, a study of the port reception 
facilities in South Africa shows this is not the case (APWC, 2020). As South Africa 
has one of the largest economies in Africa and assuming enforcement is linked with 
economic development, similar lapses in infrastructure can be expected across 
Africa. Linking in with increased trade, an increase in the extensive packaging used 
in the shipping of shipped goods and the shipped goods themselves can be 
observed. Used goods (everything from used electronics, cars, clothes etc.) are 
imported into Africa as second-hand goods and/or charitable donations (Maes & 
Preston-Whyte, 2022; UNDESA, 2020). The working order, usability, life span, 
and quality of these goods is raising increasing concern as an additional waste 
stream for Africa to deal with (Maes & Preston-Whyte, 2022). 


Sixth, in January 2018, China closed its borders to certain imported recyclable 
materials, including most plastic. Until then, China had been the world's leading 
importer of plastic waste. This resulted in global turmoil concerning plastic 
recycling (Wang et al., 2020), forcing other economies to increase their waste 
treatment capacity. It was not possible for other large economies to immediately 
replace the role of China (Huang et al., 2020). This has led to two impacts on 
Africa. First, the price of used PET bottles fell without an end-market, impacting 
existing recyclers. Second, high-income countries, along with implementing some 
wastes reduction strategies (Wang et al., 2020), have shifted their exports to other 
or low or medium-income countries, which are often ill-equipped to deal with the 
influx of waste (Brooks et al., 2018). This raises concerns regarding plastic waste 
imports into Africa. In 2019, to control exports and imports of most plastic scrap 
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and waste, Parties to the Basel Convention adopted plastic scrap and waste 
amendments. These amendments apply to countries party to the convention (see 
Chap. 4 for contracting countries) and require prior notice and consent from 
importing and transit countries before transboundary movement can occur. These 
amendments took effect on January 1, 2021, and should lead to benefits for African 
markets with adequate enforcement. 

Whether the bulk of plastic used is a domestic product or imported is country- 
dependent. However, considering imports of polymers and plastics for Africa as a 
whole, Babayemi et al. (2019) estimated that roughly 172 MT were imported into 
Africa between 1990 and 2017 (excluding cars, electronics, and sports equipment). 
Most (5196) were imported into Egypt, Nigeria, South Africa, Algeria, Morocco, and 
Tunisia (in decreasing order). A further calculation on the end-of-life estimated that 
between 1990 and 2017, 82.4 MT of plastic waste was produced (in the 33 countries 
with data, which formed 117.6 MT of the 172 MT). Without policy change, plastic 
import volumes are forecasted (pre-COVID-19) to double by 2030 (Babayemi et al., 
2019; Jambeck et al., 2018). Without a proper waste management plan and strategy, 
there will be a build-up of billions of tonnes of plastics within both terrestrial and 
aquatic environments in the near future (Geyer et al., 2017). 

It has already been recognised that not all international and high-income country 
solutions to waste management and marine litter are relevant to an African context 
(The African Development Bank, 2002). Rather there is a need to focus on and 
support innovative African-based solutions (UNEP, 2018b), and circular economy 
initiatives. Taking this into account, the African continent has great opportunities 
to leapfrog across ineffective systems and approaches which have been applied and 
now engrained elsewhere. Global emergencies, such as COVID-19, and the inward 
response of countries and regions, further highlight this need. 


Box 1.2: Impact and Uncertainty Driven by COVID-19 


COVID-19 has had a profound effect on waste production. This includes 
increases in personal protective equipment (masks, gloves etc.-both used in 
health care and privately) (Fadare & Okoffo, 2020; Prata et al., 2020; 
Zambrano-Monserrate et al., 2020), and an unconfirmed, speculated increase 
in other single-use items (as people become nervous of reuse in a public 
pandemic environment), and packaging from increased home delivery 
(Vanapalli et al., 2020). Africa is particularly susceptible to the increase in 
personal protective equipment in hospitals as solid medical waste 
management in most African countries is sub-standard (Udofia et al., 2015). 
The impact of the COVID-19 pandemic on the existing plastic pollution 
problem in Africa is highlighted by Benson et al. (2021), who estimate that 
over 12 billion medical and fabric face masks (105,000 tonnes) are discarded 
monthly in Africa, with 15 countries considered significant contributors: 
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Nigeria (15%), Ethiopia (9%), Egypt (8%), DR Congo (7%), Tanzania (5%), 
and South Africa (4%). 

COVID-19 has the potential to have long-term social and economic impacts 
on Africa. 

The negative economic impact of COVID-19 may divert vital resources 
from waste management infrastructure projects and solutions to the rising 
plastic waste problem and marine litter—both through international 
investments and regional and local funds. Before the start of the COVID-19 
pandemic, Africa was the second fastest-growing region globally, with 
annual economic growth of 3.4-3.7% (International Monetary Fund, 2021; 
United Nations, 2020). For the first time in a decade, investment expenditure 
rather than consumption accounted for more than half the GDP growth 
(United Nations, 2020). Pre-COVID-19 projections forecast Africa's 
economy to grow, despite external shocks, including a commodities shock 
caused by a decrease in demand from China and a resulting recession in 
commodities impacting African economies between 2018 and 2020 (The 
Economist, 2021). The economic hardship and recession caused by 
COVID-19 and the diversion of funds to tackle the pandemic could lead to 
African governments placing less budget on waste management issues, and 
hence an increased fraction of wastes could enter the ocean as marine litter. 

The pandemic, associated lockdowns, and the downturn in global trade led 
to an observed decrease of —2.1% real GDP (African Development Bank 
Group, 2021). Lone and Ahmad (2020) provide a review, summarising the 
economic damage caused by COVID-19 in Africa—what it has generated so 
far, and what is still expected to come. Recovery is expected to vary across 
the region (The Economist, 2021), and contrasting predictions occur. Growth 
on the continent was forecast to rebound to 5% in 2021, if supported by 
effective response measures and global economic recovery (United Nations, 
2020). However, compared globally, Africa is showing and is predicted to 
have, a slower recovery from the economic and social effects of COVID-19 
compared to more developed regions (The Economist, 2021; United Nations, 
2022). Vaccine inequality has contributed (United Nations, 2022) to a slow 
vaccination rollout in Africa, dragging out the pandemic on the continent 
(The Economist Intelligence Unit, 2021). An extended pandemic through 
slow vaccine rollout will have drastic social and economic effects on Africa. 
Economic output in Africa is projected to rise at a lower and slower rate than 
pre-pandemic projections. For example, 2023 projections for Africa show a 
gap of 5.596 compared to pre-pandemic economic growth projection (United 
Nations, 2022). 

There is a danger that the COVID-19 pandemic could push 27 million 
Africans into extreme poverty, exacerbate existing income inequalities, 
especially in health and education, and ignite the first recession in Africa in 
25 years with a GDP loss of $62.8 billion (United Nations, 2020; Zeufack 
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et al., 2020). Before the pandemic, there was a need for investment in 
education and infrastructure for good returns in long-term GDP (United 
Nations, 2020). Socially, in addition to widespread school closures affecting 
education and household income loss, Africa is likely to see a reduction in 
female education specifically (The Economist, 2021). Female education is 
directly linked to proactive family planning, and reduced family size 
(Subbarao & Raney, 1995), reducing population growth. Any adverse effect 
on female education through economic and social stresses can further 
increase population growth in Africa. 
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Chapter 2 A) 
Marine Litter Sources and Distribution Bee 
Pathways 


Takunda Yeukai Chitaka, Percy Chuks Onianwa, and Holly Astrid Nel 


Summary Marine litter has been a global concern for many decades. It is important 
to understand marine litter sources and distribution pathways for the development 
of targeted and effective interventions and strategies. These have been relatively 
less researched on the African continent. This chapter focuses on (1) the sources of 
litter items from macro to nanoscale entering the marine environment and (2) the 
distribution and accumulation of these items within the environment, focusing on 
the African marine setting. Case studies are used to showcase specific examples and 
highlight knowledge/data gaps that need to be addressed within Africa. The potential 
pathways going forward are discussed and what may be expected in the future, in 
light of the challenges and successes examined. 


Keywords Marine litter - Plastic pollution * Microplastics pollution - Monitoring 


2. Introduction 


Whilst marine litter has been a global concern for many decades. It has been relatively 
less researched on the African continent (Akindele and Alimba, 2021; Alimi et al., 
2021). The majority of quantification studies took place in South Africa, dating back 
to the 1980s (Ryan, 1988). However, the global spotlight on this issue has seen more 
studies being conducted across the continent (Fig. 2.1a, b). 


T. Y. Chitaka 
Department of Social Work, University of the Western Cape, Cape Town, South Africa 


P. C. Onianwa 
Basel Convention Coordinating Centre for the African Region (in Nigeria), University of Ibadan, 
Ibadan, Nigeria 


Department of Chemistry, University of Ibadan, Ibadan, Nigeria 


H. A. Nel (B3) 

School of Geography, Earth and Environmental Sciences, University of Birmingham, 
Birmingham, UK 

e-mail: hollynel1988 ? gmail.com 


© The Author(s) 2023 35 
T. Maes and F. Preston-Whyte (eds.), The African Marine Litter Outlook, 
https://doi.org/10.1007/978-3-031-08626-7 2 


36 T. Y. Chitaka et al. 


2.2 Sources of Marine Litter 


Marine and freshwater litter (e.g., plastics, ceramics, cloth, glass, metal, paper, 
rubber, wood) are evident throughout Africa (Chitaka & von Blottnitz, 2019, 2021; 
Dunlop et al., 2020; Ebere et al., 2019; Moss et al., 2021; Weideman et al., 20202). 
The sheer volume littering coasts or floating down rivers highlights its prevalence 
and the predominance of and leakage from various sources in the region. Sources 
and release pathways can be linked to land-based or sea-based activities, with the 
former including municipal solid waste management, direct littering, wastewater 
and sludge release, agricultural activities, industrial production, harbour/port 
activities, and others (Fig. 2.2). Sea-based activities include the fishing industry and 
aquaculture sector and sea-based dumping from ships and off-shore platforms 
(Fig. 2.2). 


2.2.1 Land-Based Sources 


Municipal Solid Waste Management and Direct Littering 


A major source of litter entering the environment in Africa results from the lack of 
adequate and appropriate solid waste management, which pervades every country 
of the continent (UNEP, 2018b). Municipal solid waste generation rates vary across 
Africa (Hoornweg & Bhada-Tata, 2012; Kaza et al., 2018), however, overall daily 
capita rates were considered to be 0.78 kg in 2012, compared to a global average 
of 1.2 kg per capita per day (UNEP, 2018b). Higher waste generation rates have 
been associated with some African island states (i.e., Seychelles, Mauritius, and 
Cabo Verde), which have been attributed to the tourism industry and a reliance on 
imported resources and associated packaging (Andriamahefazafy & Failler, 2021; 
Hoornweg & Bhada-Tata, 2012). 

Increases in waste generation rates are driven by factors that include rapid 
population growth and urbanisation, a growing middle class with associated 
changing consumption habits, economic development, and global trade, which 
encourages imports of consumer goods into Africa (Jambeck et al., 2018). See 
Chap. 1 for further details on projections for Africa. Despite these projections, 
service delivery remains poor and is unlikely to improve at rates needed to support 
the populace. In Sub-Saharan Africa, for example, only about 44% collection rate 
of waste, on average, is achieved (Kaza et al., 2018). Waste collection and disposal 
methods are primarily crude. It is estimated that the treatment processes across the 
region are: open dumping and/or burning (69%), unspecified landfilling (12%), 
sanitary landfilling (11%), controlled landfilling (1%), and recycling (7%) (Kaza 
et al., 2018). 19 of the world's 50 biggest dumpsites are in Africa, with six located 
in Nigeria (UNEP, 2018b). Corresponding data for the North African sub-region 
alone are not readily available as the area is often combined with that for the 
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Middle East. In this regard, the Middle East and North Africa region had an 
estimated average waste generation rate of 0.81 kg per capita per day, which 
amounted to 129 million tonnes in 2016 (Kaza et al., 2018). The average collection 
rate was 8296 for this combined region but varied significantly amongst the 
countries. Waste treatment in the region was estimated to be: open dumping (52%), 
unspecified landfilling (10%), sanitary landfilling (11%), controlled landfilling 
(14%), recycling (9%), and composting (4%) (Kaza et al., 2018). Waste 
management data from African Small Island Developing States (SIDS) is limited. 
However, it is well understood that due to lack of space and infrastructure and 
disposal sites near the marine environment, SIDS are often disproportionately 
affected by waste leakage into the environment (see Chap. 3 for more detail). This 
is often compounded by debris littering beaches brought by ocean currents and 
higher generation of waste by visiting tourists (UNEP, 2019). 

Open spaces where solid waste has been dumped indiscriminately result in high 
leakage of hazardous and non-hazardous waste into drains and finally into rivers, 
lakes, and estuaries. The closer the source of mismanaged waste to river networks 
and coastal zones, the greater the chances of marine litter. Many populated inland 
cities are located on rivers’ banks, which form a rich network of waterways that 
criss-cross the continent (Grid-Arendal, 2005; Lane et al., 2007; UNEP, 1999). 
Thus, Africa’s inland rivers and estuaries may provide a pathway for a portion of 
land-derived litter to enter the sea (Lane et al., 2007; Moss et al., 2021; Naidoo & 
Glassom, 2019; Weideman et al., 2020c) (Fig. 1.1a). Africa has many densely 
populated coastal cities, of which several have been linked to large litter inputs to 
the marine environment (Ryan, 2020a, 2020b; Ryan et al., 2021). Lack of adequate 
affordable housing in Africa may be, for example, a source of litter entering nearby 
environments, especially as waste is often used as part of informal and temporary 
structures and shelters (GESAMP, 2019). The coupling between mismanaged waste 
and affordable housing needs to be investigated further, along with more work on 
the role coastal cities across Africa play as a source of litter to the surrounding 
marine environment. 

Direct littering and dumping by households in parts of Africa, has also resulted in 
solid waste entering open drains, river watercourses, and coastal beaches. Beaches in 
most parts of the world, but especially those in many low-income countries, have been 
littered with waste by tourists and local persons involved in recreational activities 
(Lamprecht, 2013; Lane et al., 2007; Tsagbey et al., 2009; UNEP, 2019). Common 
items include drink bottles, water sachets, single-use food packaging, cigarette butts, 
and an array of miscellaneous materials. Many beaches in different parts of Africa 
have been recorded as frequently littered by tourists, especially during peak holiday 
months (Tsagbey et al., 2009) or specific sporting/entertainment events (Ahmed et al., 
2008). 

Once in the environment, larger plastic litter items are physically, biologically, 
and chemically broken down and degraded into secondary fragments/films/foams 
that include meso, micro, and nano sizes (Bond et al., 2018; Cooper & Corcoran, 
2010). The most common polymers detected in African microplastic studies were 
polyethylene (PE) and polypropylene (PP) (Alimi et al., 2021; Mayoma et al., 2020; 
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Fig. 2.1 a Total number of marine litter quantification studies published across Africa in peer- 
reviewed journals (excluding ingestion and entanglement studies, which are covered in Chap. 3). 
* As of December 2021, detailed list in Annex 2.1. b Total number of marine litter quantification 
studies, by size fractionate, published across Africa in peer-reviewed journals (excluding ingestion 


and entanglement studies, which are covered in Chap. 3). *As of December 2021, detailed list in 
Annex 2.1 
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Fig. 2.1 (continued) 


Missawi et al., 2020; Vetrimurugan et al., 2020; Wakkaf et al., 2020; Zayen et al., 
2020), which are widely used in the packaging sector (PlasticsSA, 2018). More 
targeted studies are needed to investigate the role open or unmanaged dumpsites 
(Bundhoo, 2018; Nel et al., 2021) and incineration sites, where litter is managed 
through informal burning (Yang et al., 2021), play in microplastic generation and 
release. Especially, as these sites may become significant legacy sources, leaching 
microplastics to the surrounding environment long after site closure. 


Wastewater and Sludge 


Domestic and industrial wastewater is a well-recognised source of litter that may 
get deposited in marine environments (Conley et al., 2019; Freeman et al., 2020; 
GESAMP, 1991; Kay et al., 2018; Okoffo et al., 2019). Domestic and industrial 
wastewater serve as conduits for litter, which has been purposely dumped/flushed 
or originated from added products. Once discharged into streams and rivers (or in 
some countries directly into the marine environment), litter may be carried into the 
marine environment. In high-income countries with efficient processing plants, the 
impact of wastewater discharge on the marine environment is usually mitigated by 
pre-treatment purification steps (biological, chemical, and mechanical). However, 
whilst such wastewater treatment plants (WWTPs) may remove most macrolitter 
and a relatively large portion of microlitter, the smaller («100 um) litter fractions 
remain in the effluent, subsequently entering aquatic environments through 
discharge (Conley et al., 2019; Iyare et al., 2020; Talvitie et al., 2017). Additionally, 
although microlitter may get removed before the effluent is discharged into aquatic 
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Fig. 2.2 Sources, pathways, and sinks of marine litter from macro- to micro-sized items 
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environments, evidence shows that contaminated sludge/biosolids are spread over 
terrestrial and agricultural land (De Falco et al., 2019; Mahon et al., 2017; Okoffo 
et al., 2020) which then leach microlitter during runoff events (Okoffo et al., 2019). 
The release of raw/untreated sewage directly into the ocean is an additional source 
of marine litter. Domestic and industrial wastewater in Africa may be an 
understudied yet a significant source for all sizes of litter, this is detailed in Box 2.1. 


Box 2.1: Domestic and Industrial Wastewater as an Understudied Source 


for Litter from Macro to Nano 
Domestic and industrial wastewater are potential sources of marine litter. An 


investigation of macrolitter flows in three WWTPs in Cape Town, South 
Africa, found cotton bud sticks in the discharged effluent, which passed 
through the primary screens designed to trap debris (Chitaka, 2020). 
Investigations conducted by Nel et al. (2018) and Dalu et al. (2021) of river 
sediments upstream and downstream of WWTP effluent discharges in South 
Africa suggested that WWTPs are point-sources for microplastics and 
microfibres. Research in the Bizerte Lagoon, Tunisia, and the adjacent 
coastline identified microplastic hotspots potentially linked to wastewater 
facilities (Wakkaf et al., 2020). 

In most African countries, wastewater management facilities are 
non-existent (AfDB/UNEP/Grid-Arendal, 2020). Where they exist, they are 
mostly aging, inadequate, dis-used, or derelict due to high maintenance and 
replacement costs (Nikiema et al., 2013). Inadequate provisions for sanitation 
are a significant problem for most African urban, peri-urban, and rural 
communities. In most African countries, 72-92% of wastewater was 
untreated in 2015 (WWAP, 2017). Domestic wastewater from households, 
hospitals, academic institutions, government offices, etc., is rarely discharged 
into sewers. Instead, most households discharge directly into soak-away pits 
that contaminate groundwater or open land and public drainage gutters, 
contaminating rivers, streams, and ultimately marine environments 
(AfDB/UNEP/Grid-Arendal, 2020; Mafuta et al., 2018; Wang et al., 2014). 
In some coastal cities, sewage is directly discharged into the sea. SIDS are no 
exception. Although many households are provided with a supply of water, a 
wastewater collection/connection is far less common within SIDS (UNEP, 
2019). More research needs to be conducted across Africa to assess how the 
lack of services and poor maintenance of wastewater infrastructure results in 
the release of all sizes of litter to the natural environment. Thus, allowing us 
to inform which mitigation methods to prioritise and importantly, which 
solutions have been effective (Image 2.1). 
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Image 2.1 Evidence of debris in the a dissolved air flotation tank and b effluent of a Cape 
Town WWTP (Chitaka, 2020) 


Domestic and industrial wastewater may contain primary microplastics, 
intentionally incorporated into some products. For example, ‘microbeads’ made 
from polyurethane (PU) spheres or PE particles are found in a range of personal 
care and cosmetic products (Amec Foster Wheeler Environment & Infrastructure 
UK Limited, 2017; UNEP, 2015). This type of contaminant has gained attention 
across the globe as a result of the "Beat the Microbead' campaign (Dauvergne, 
2018), which highlighted how these products can get released into the environment 
via wastewater systems. Microplastics may also be intentionally added to or used in 
the production of paints/coatings, detergents, slow- and controlled-release 
fertilisers, and industrial abrasives, and depending on the product, will get released 
into the environment via wastewater, leaching, and/or stormwater runoff (Amec 
Foster Wheeler Environment & Infrastructure UK Limited, 2017). Although very 
high concentrations of microbeads have been recorded within some aquatic 
environments, for example in sediment from the St. Lawrence River, Canada 
(10? microbeads L^! ; Castaneda et al., 2014) and throughout the Irwell and Mersey 
catchments in the United Kingdom («70,000 microbeads kg^!; Hurley et al., 
2018), similar hotspots have not been detected in Africa. Microbeads associated 
with personal care products range in size, shape, and colour (Cheung & Fok, 2017). 
White granule-like PE fragments in face washes may be more challenging to detect 
than brightly coloured (blue and green) spherical beads found in other cosmetic 
products (Nel et al., 2019). This difference in detection may result in some 
microbead granules being overlooked. Regardless, the potential for contamination 
is apparent, resulting in several countries banning their use in rinse-off products 
(Guerranti et al., 2019). However, no African country has banned the inclusion of 
plastic particles in cosmetic products, though discussions have occurred, and some 
industries (such as the South African cosmetics industry) have implemented some 
voluntary initiatives to replace microbeads with other materials (Verster & 
Bouwman, 2020). 

Synthetic and natural microfibres can enter the environment as a result of 
industrial activities (textile factories), individual consumer activities (washing of 
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clothes by hand or using household/communal machines) and wastewater 
management (sewage effluent, sewage sludge) (Mishra et al., 2019). Marine 
microplastic studies in South Africa (De Villiers, 2018, 2019; Nel & Froneman, 
2015; Nel et al., 2017) and Tunisia (Wakkaf et al., 2020) found microfibres were 
the most dominant type of microlitter detected. However, by mass of debris they 
account for «0.0196 (Ryan et al., 2020d). Researchers have suggested that 
microfibres should be classed as their own contaminant independent of 
*microplastics'. Anthropogenic fibres recorded in the environment can be plastic in 
origin. Washing synthetic textile materials has been shown to release large amounts 
of microfibres into wastewater (Browne et al., 2020; De Falco et al., 2019, 2020). 
Microfibres can also be natural/non-plastic in origin e.g., cotton, viscose, linen, 
jute, kenaf, hemp (Suaria et al., 2020a) or synthetic in origin but made from natural 
sources of regenerated cellulose e.g., rayon (Kanhai et al., 2017). Reports have 
suggested microplastic and microfibre removal rates of ~90% for treated 
wastewater, however the combined global release of microlitter annually from 
untreated effluent has been estimated at 3.85 x 10!6 (Pedrotti et al., 2021; Uddin 
et al., 2020). The largely untreated domestic wastewater that pollutes local streams 
and rivers in Africa may be expected to be loaded with an abundance of these 
particles. 

Microplastic pollution is expected in industrial wastewaters/drainage, either 
through intentional industrial processes or as accidental leakage from industries 
manufacturing items that utilise primary microplastics or process pristine/recycled 
plastic products (Karlsson et al, 2018). Unfortunately, data on microplastic/ 
microfibre abundance and distribution in industrial wastewaters/drainage is scarce 
in Africa and globally. However, Zhou et al. (2020b) and Chan et al. (2021) both 
recorded high levels of pollution («300/500 microfibres L^!) originating from 
textile processing factories in China. 

Pre-production pellets are another primary microplastic. They have been 
recorded on beaches in Africa since the 1980s (International Pellet Watch, 2021; 
Ryan & Moloney, 1990). They have been attributed to unintentional factory and 
transportation leakage (Boucher & Friot, 2017; Karlsson et al., 2018). Pellets in the 
marine environment have often been associated with urbanisation and 
industrialisation centres (Hosoda et al, 2014; Naidoo et al, 2015; Ryan & 
Moloney, 1990; Ryan et al., 2018). However high concentrations have also been 
located in more rural locations due to historical deposits resulting from long-range 
transport carrying high densities of pellets from urban centres (Ryan et al., 2018). 
For example, in South Africa, pellet deposits are seen at 16 mile Beach in the West 
Coast National Park and Woody Cape at the east end of Algoa Bay (Ryan et al., 
2012, 2018). To combat this specific type of contamination the ‘Operation Clean 
Sweep’ campaign has been adopted by plastic producers and converters worldwide 
(American Chemistry Council, 2021). In Africa, the Egyptian Plastic Exporters and 
Manufacturers Association, Ghana Plastics Manufacturers Association and Plastics 
SA have pledged to follow best practice guidelines outlined by the campaign to 
minimise pellet, flake and powder loss from the plastic industry. 
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Harbour and Port Activities 


Globally, shipping activities are associated with generating large quantities of wastes 
onboard. Atthe same time, ports and harbour activities may also generate wastes close 
to the sea (APWC, 2020; IMO, 1973/1978; Mobilik et al., 2016). Wastes from both 
sources can contribute to the marine litter problem. Two international conventions, 
The London Convention on the Prevention of Marine Pollution by Dumping of 
Wastes and Other Matter (IMO, 1972), and the MARPOL (1973/1978) Convention 
for the Prevention of Pollution from Ships (IMO, 1973/1978) have been designed 
to ensure that ship-sourced wastes are not dumped into the open ocean, but are 
provided with adequate ports reception facilities for the safe and efficient discharge 
and treatment of the wastes. In particular, Annex V (Pollution by Garbage from 
Ships) to the MARPOL convention, which came into force in 1989, specifically bans 
the dumping of persistent wastes, including plastics, at sea, and requests for countries 
to operate adequate ports reception facilities that should include garbage reception 
boats, ships and vehicles, garbage treatment facilities and adequate communication 
services, amongst others. 

Parties and signatories to the MARPOL convention have been provided with 
adequate guidelines for operating sustainable and efficient national port reception 
facilities and guidance for ships to practice good housekeeping onboard (Hwang, 
2020; IMO, 2013, 2014, 2016; Wallace & Coe, 1998). Unfortunately, whilst in most 
high-income countries, national ports authorities provide efficient port reception 
facilities (Argüello, 2020; NOWPAP, 2009; @hlenschleger et al., 2013), the same 
cannot be said of most seaports in Africa. African seaports have been characterised 
by their inability to provide adequate and sustainable infrastructure and suffer from 
generally poor management to address the issues of Annex V of the MARPOL 
Convention. Although the exact amounts of marine litter derived from port and 
harbour activities have not been quantified yet in Africa, the few available studies 
on the status of reception facilities at some national ports underscore the need for 
improvement. For example, several studies examining facilities at the Apapa Port and 
the TinCan Island Port of Lagos, Nigeria (Onwuegbuchunam et al., 2017a, 2017b; 
Osaloni, 2019; Peters & Marvis, 2019) have identified the need for improvements to 
meet MARPOL Convention requirements. In South Africa, a detailed audit of eight 
major ports, in Durban, Richards Bay, Cape Town, Saldanha, Ngqura, Port Elizabeth, 
East London and Mossel Bay, and eleven smaller ones (APWC, 2020) found that it 
was challenging to get a clear picture of the management of ship-generated waste 
received at commercial ports. Port-generated waste was well managed and regulated, 
but ship-generated waste had much lower levels of control. A study of ports in the 
Mediterranean region, including those of Algeria, Egypt, Morocco, Tunisia, and 
Libya (REMPEC, 2005), also highlighted the need for considerable improvement of 
port reception facilities in the African countries of that region. The story is not much 
different in the East African region (Lane et al., 2007). 

Various port activities have also been linked with the unintentional release of 
microplastics into the environment. In 2017 an accidental spill occurred in Durban 
Harbour, South Africa, wherein two containers carrying PE pellets broke open after 
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falling off a vessel. This resulted in the rapid and widespread distribution of pellets 
across the South African coastline (Schumann et al., 2019). Although clean-up 
campaigns were initiated about 8296 of the pellets lost were never recovered 
(Schumann et al., 2019), probably due to seepage into the south Atlantic and the 
Indian Oceans via dominant ocean currents (Collins & Hermes, 2019) (Fig. 1.1a). 
Hull scrapings and marine coatings have also been identified as sources of marine 
microlitter as a result of harbour and port activities (Dibke et al. 2021). 
Interestingly, Preston- Whyte et al. (2021) suggested harbour/port dredge spoils that 
may get dumped in nearby coastal zones may be an important and understudied 
source of microplastics to the marine environment. This is especially important as 
many harbours in Africa are associated with high microplastic concentrations and a 
more diverse suite of microplastic particles (Chouchene et al., 2019; Naidoo et al., 
2015; Nel et al., 2017; Shabaka et al., 2019). Harbour sediments are also highly 
contaminated with persistent organic pollutants (POPs), metals, and a whole range 
of other hazardous substances that have been shown to sorb to microplastics (Torres 
et al., 2021). Please refer to Chap. 1 for details on these other chemical pollutants. 


2.2.2 Sea-Based Sources 


Shipping Industry 


As mentioned in the previous section, the shipping industry is a significant contributor 
to marine pollution including, dumping hazardous and general waste (Ryan et al., 
2019). A long-term study of bottles washing ashore of Inaccessible Island in the 
South Atlantic Ocean found an increase in the debris of Asian origin; this suggested 
that dumping from ships played a significant role in marine pollution in that region 
(Ryan et al., 2019). Additionally, Ryan (2020a) investigated the origin of plastic 
bottles stranded on nine Kenyan beaches and concluded that most bottles in urban 
areas were from local sources. The presence of newly manufactured Polyethylene 
terephthalate (PET) bottles from China implied ship derived waste is still an important 
component. Further evidence of ship-based waste was observed in South Africa, 
wherein foreign bottles accounted for up to 74% on some beaches (Ryan et al., 
2021). 


Fishing and Aquaculture Industry 


A meta-analysis of 68 publications estimated that annual losses of fishing nets, traps, 
and lines are around 6%, 9%, and 29%, respectively (Richardson et al., 2019). An 
analysis of the Great Pacific Garbage Patch estimated that fishing nets accounted for 
46% of the mass of all plastics (Lebreton et al., 2018) whilst fishing related debris 
was commonly observed on the seabed across all areas of the West European coastal 
shelves (Maes et al., 2018). 
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In Africa, fishing gear has also been found to be a major contributor to marine litter 
from coastal to oceanic waters (Alshawafi et al., 2017; Loulad et al., 2017; Ryan, 
2014; Scheren et al., 2002) and on the seabed (Ryan et al., 2020c; Woodall et al., 
2015). In Morocco, plastic fishing gear accounted for 94% by number of all collected 
plastic items on the seafloor (Loulad et al., 2017). Whereas, in South Africa, fishery 
waste accounted for 22% by number and 73% by mass (Ryan et al., 2020c). In cases 
where fishing gear has been located close to shore, this is mainly related to small-scale 
fishing operations. Cardoso and Caldeira (2021) investigated the source of plastic 
pollution found on the Macaronesian Islands. They concluded that the high proportion 
of fishing gear littering Cabo Verde (Aguilera et al., 2018) originates predominantly 
from activities off Western Sahara, Mauritanian and Senegalese coasts, with the east 
coast of North America a secondary source (Cardoso & Caldeira, 2021). 

Aquaculture has also been identified as a potential source of plastic into the 
marine environment through discarded or lost gear (e.g., polyvinyl chloride (PVC) 
tubes, nets, and cages) as a result of mismanagement and/or accidental losses 
during extreme weather events (Huntington, 2019). Aquaculture is also a potential 
source of microplastics leakage resulting from the fragmentation of plastic gear 
over time and contaminated fishmeal (Lusher et al., 2017; Thiele et al., 2021; Zhou 
et al., 2020a). The extent to which aquaculture contributes to marine pollution has 
not been a research focus in Africa, which may be attributed to the industry’s small 
size (see details in Chap. 1). However, as African aquaculture is projected to 
increase (see Chap. 1, Fig. 1.2a, b), this could be an increasing source of marine 
litter. 


Oil and Gas Industry 


There is global concern about the contribution of the oil and gas industry to plastic 
pollution, especially at sea (Ahmed et al., 2021). Studies are limited however, a case 
study from the Norwegian continental shelf found higher microplastic concentrations 
in both sediment and tube-dwelling polychaete worms near offshore oil and gas 
installations compared to more remote reference sites (Knutsen et al., 2020). The 
European Union has recently commissioned studies on identifying all material inputs 
and activities of this industry that may contribute to the environmental burden of 
microplastics. It is already well known that microplastics are used in the following 
applications in the oil and gas sector: cement additives and loss circulation material 
for drilling, wax inhibitors in production, and crosslinking chemicals in pipelines 
(Amec Foster Wheeler Environment & Infrastructure UK Limited, 2017). Mega and 
macroplastic leakage from the oil and gas industry is unquantified. Current Oil- 
producing, coastal African countries (Algeria, Angola, Republic of Congo, Egypt, 
Equatorial Guinea, Gabon, Libya, Nigeria, and recently Ghana) often have offshore, 
and coast-based oil industry installations and are liable to release plastics of all sizes 
into the marine environment. Though oil production is currently concentrated on the 
north and west coasts of Africa, oil fields, which may be exploited in the future, do 
exist on the east coast. Gas-producing coastal countries occur all around Africa and 
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are also liable to release plastics of all sizes into the marine environment. However, 
studies and data quantifying releases from this industry have been sparse despite this 
knowledge, in Africa and globally. 


2.3 Abundance and Distribution of Marine Litter 


The abundance, accumulation rates, and characteristics of marine litter can be 
investigated in different environmental compartments (shorelines, in coastal waters, 
and the open ocean from the surface to the seabed) using various methods. 
Watercourses (e.g., rivers, stormwater drains, and WWTP outlets) are also an area 
of interest as they provide a conduit for litter transportation into the marine 
environment. Fluxes between compartments are dynamic, and sinks can become 
sources to other areas and vice versa depending on various abiotic and biotic 
processes. As such, it is important to understand these fluxes between land and sea, 
from rivers, estuaries, and the nearshore surface water to the deep sea, to interpret 
data trends accurately. More importantly, Ryan et al. (2020b) suggest that when 
monitoring the effectiveness of mitigation measures, sites close to sources are 
better as they give a more rapid and accurate measure. 

Models used to estimate current, and future risk scenarios predict flow and 
accumulation. These are often associated with high levels of uncertainty, especially 
due to an incomplete understanding of marine litter inputs and distribution 
processes and limited and incomparable datasets (Lebreton et al., 2017; Schmidt 
et al., 2017). A good demonstration of the uncertainty associated with estimating 
plastic flows into the marine environment is the case of South Africa. Based on 
estimates of total waste production and proportion of mismanaged waste, Jambeck 
et al. (2015) estimated that 90,000—250,000 tonnes of plastic flowed into the ocean 
from South Africa during 2010. A subsequent estimate by Verster and Bouwman 
(2020), using more robust data, put forth a more conservative range of 
15,000—40,000 tonnes per year, highlighting that the amount of plastic flowing into 
the environment, though less, is still a point of concern. This last estimate was 
better aligned with observed amounts of plastic washing up on beaches (Weideman 
et al., 2020b). Global studies using a Lagrangian model have attempted to estimate 
marine litter hotspots, suggesting the Mediterranean Sea and the coastal zone 
around southern Africa as regions of concern (Eriksen et al., 2014; Lebreton et al., 
2012; Van Sebille et al., 2015). Models can also assist with where litter has 
originated. For example, Van Der Mheen et al. (2020) investigated the distribution 
patterns of particles released into the Northern Indian Ocean (NIO). They 
suggested that depending on the particle beaching probability, the east coast of 
Africa and many SIDs can be severely affected by pollution released by countries 
in south-east Asia. This is supported by direct evidence of long-distance drift of 
high-density-PE bottles and lids, mainly from Indonesia, found on beaches in 
Kenya, South Africa, and various western Indian Ocean (WIO) island states 
(Duhec et al., 2015; Ryan, 2020a; Ryan et al., 2021). 
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2.3.1 Rivers 


Freshwater environments are also contaminated with litter, with rivers considered a 
major pathway for land-based litter to enter the marine environment (Schmidt et al., 
2017; Van Calcar & Van Emmerik, 2019). River basins can also retain high levels 
of litter (buried beneath sediment, trapped along rocky outcrops and vegetated 
areas), particularly during low-flow conditions. There have been a handful of 
studies in Africa looking at macrolitter associated with rivers. In South Africa, 
visual observations of litter flowing down three rivers into Algoa Bay estimated 
discharge rates of 22-1500 items day~' (Moss et al, 2021). Weideman et al. 
(2020c) investigated the long-distance transport of litter within the Orange-Vaal 
River system and found limited downstream distribution, with macrolitter often 
linked to local sources. Ryan and Perold (2021) showed limited debris dispersion 
from a river into the ocean, with deposition concentrated on beaches within 1 km of 
the river mouth. They also observed the litter exchange between the sea and the 
river, with marine litter, found up to 1.2 km inland. Rivers also can be long-term 
sinks for litter (Ryan & Perold, 2021; Tramoy et al., 2020) however, this is 
dependent on climatic and hydrological conditions within the catchment. For more 
information on monitoring litter in rivers and lakes, please see the UNEP (2020) 
report on harmonised approaches. 

Rivers as a major transportation pathway for litter has made it a key point of 
focus for intervention efforts. Several catchment litter management options exist 
(Armitage & Rooseboom, 2000), using river booms as a popular intervention method 
(Box 2.2). 


Box 2.2: The Litterboom Project, South Africa 


Interception booms made of sun-proof high-density PE have been placed in 
series across several inland rivers in Durban and Cape Town, collecting a 
minimum of 14,000 kg per site annually. The litter booms are designed to 
float on the water's surface, catching floating plastic and other debris as they 
move downstream, bound for the open ocean. The booms are placed at an 
angle to ensure waste flows towards the most accessible bank for easier and 
safer collection. Litter is recycled where possible or landfilled. Litter booms 
are easy to maintain for teams in the community and very effective when 
cleared daily. However, retention can be poor when flow rates are high, for 
example during rainfall events. Such projects have been useful also for raising 
community awareness on the impact of indiscriminate disposal and littering. 
In addition, the collected waste data can be used to inform city-wide efforts to 
stop ocean-bound plastics (Image 2.2). 
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Image2.2 The Litterboom Project (Photo Credit). The initiative is credited to the partnership 
of The Litterboom Project (TLC) with Parley, the City of Cape Town and Pristine Earth 
Collective 


Micro and nano-plastic and fibre abundances have also been assessed in some 
freshwater rivers across the continent (Alimi et al., 2021), with most studies in South 
Africa (Dahms et al., 2020; Dalu et al., 2021; Nel et al., 2018) and Nigeria (Adeogun 
et al., 2020; Akindele et al., 2019; Ebere et al., 2019; Oni et al., 2020). Microplastics 
were generally partitioned into the water, river bed/bank sediment, and biota. They 
were characterised to be mostly derived from PE, PP, PU, polystyrene (PS), and 
polyester materials (Alimi et al., 2021). 

Microplastic abundance in inland freshwater systems across the continent is 
very varied. For the Bloukrans River system in the Eastern Cape of South Africa, 
Nel et al. (2018) found sediment microplastic concentrations were less in summer 
(6.3 + 4.3 particles kg~!) than in winter (160 + 140 particles kg~!). In Tunisia, 
Toumi et al. (2019) investigated the sediments of the Bizerte Lagoon and 
surrounding areas and found 2340-6920 particles kel in streams, and 
3000—18,000 particles kg~! in the lagoon. For Lake Victoria, Egressa et al. (2020) 
found 0.02-2.19 particles m^? in the water. For the same lake, in Kenya, Migwi 
et al. (2020) found 1.56—5.38 particles m^? in the water. Concentrations are often 
difficult to compare directly due to different authors’ variable sampling and 
analysis methodologies with no standard or harmonised approach available to date. 

What drives microplastic distribution, immobilisation and remobilisation, and 
burial in freshwater systems is still understudied. Depending on various in-stream 
abiotic and biotic processes, these particles may become temporarily immobilised 
within riverbed sediments and other in-stream features or float freely within the water 
column (Drummond et al., 2020; Krause et al., 2021). Floating particles may get 
distributed further downstream, eventually discharging into the marine environment 
(Besseling et al., 2017; Drummond et al., 2020; Schmidt et al., 2017; Siegfried et al., 
2017). Overall, there are data gaps regarding the extent African rivers contribute 
litter to marine ecosystems, whether this contribution varies seasonally and how 
future scenarios may change with the changing climate. 
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Other data gaps surround where the potentially vulnerable ecosystems are due to 
litter accumulation. Wetlands, for example, may be potential sinks for both land- 
and sea-derived litter (Ryan & Perold, 2021). An assessment of macrolitter in two 
mangrove forests in Mauritius observed mean densities of 0.46 + 0.24 and 
0.24 + 0.22 items m? (Seeruttun et al., 2021). Additionally, microplastics have 
been detected in South African mangroves at densities ranging from 18.5 + 34.4 
per 500 g (St. Lucia) to 143.5 + 93.0 per 500 g (Isipingo estuary) for sediment 
samples (Govender et al., 2020). Microplastics in water, sediment, and biota were 
also found associated with the coastal wetland of Sakumo II Lagoon in Ghana 
(Kanhai et al., 2017). Mangroves situated within 20 km of river mouths are more 
vulnerable to plastic pollution due to their potential to trap receiving litter (Harris 
et al., 2021). However, the extent these regions play as litter traps has not yet been 
established empirically. 


2.3.2 Urban Drainage Systems 


Few studies have been conducted on urban drainage systems in Africa, including 
stormwater drains and sewage outlets. Stormwater runoff resulting from rainfall 
events carries litter from many sources (Image 2.3), flushing debris into streams, 
rivers, and ultimately the sea. When stormwater occurs around coastal areas, beach 
litter may be directly washed into the sea. Most of Sub-Saharan Africa experiences 
stormwater events during the rainy seasons. In South Africa, Arnold and Ryan (1999) 
quantified urban stormwater runoff in Cape Town, observing macrolitter fluxes of 
7-731 items ha^! day~'. Twenty years later, Weideman et al. (20202), repeated the 
study finding little change with fluxes of 5-576 items ha^! day~!. 

Stormwater also carries microlitter deposited from a variety of sources, including 
fragmented solid waste, city dust, tyre and road wear particles, paint chips, and other 
industrial and agricultural emissions (Boucher & Friot, 2017; Horton & Dixon, 2018; 


Image 2.3 Stormwater drain discharge from Cape Town, South Africa (Photo Credit: T. Y. Chitaka) 
and stormwater debris deposited at the drainage entrance into the Sierra Leone River in Freetown 
(Photo Credit: S.K. Sankoh) 
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Liu et al., 2019; Pramanik et al., 2020). Stormwater runoff was considered a major 
pathway for microlitter to enter aquatic environments and has been shown as an 
important point source in Durban Harbour, South Africa (Preston-Whyte et al., 2021). 
Particles released from tyres, and brake pads constitute a major global source of 
microplastic contamination (Járlskog et al., 2020; Klöckner et al., 2020; Knight et al., 
2020; Kole et al., 2017). Evangeliou et al. (2020) estimated that about 64,000 tonnes 
per year of tyre wear and brake wear particles are directly transported globally 
through rivers into the ocean, whilst about 140,000 tonnes per year are carried through 
long-range transport in the atmosphere and deposited into the sea. However, current 
extraction and spectroscopic techniques used to isolate and identify microplastics are 
often inadequate for tyre and road wear particle detection (Baensch-Baltruschat et al., 
2020). Another source may come from the use of plastic waste in construction and 
infrastructure, such as roads, that may release plastic fragments over time (Appiah 
etal., 2017). With the growing economy of many African countries and the significant 
rise in the number of automobiles in use, some African cities are likely contributing 
significantly to the local contamination of the environment by microplastics from 
tyre and brake pad wear. 

Runoff from agricultural land may be another pathway by which microlitter 
enters aquatic environments. Agricultural land may receive microlitter from the 
degradation of shade cloth, the application of contaminated sewage sludge or 
biosolids, use of slow-release plastic-encapsulated fertilisers, plastic mulch film, 
polymer coasted seeds, contaminated irrigation water, and from direct atmospheric 
deposition to farmland (Katsumi et al., 2021; Okoffo et al., 2021; Qi et al., 2020; 
Weithmann et al., 2018). Runoff can transport microplastics from farmlands into 
drainage systems and river courses. Wind can also mobilise soil-deposited 
microplastics into the atmosphere (Dris et al., 2016; Zhang et al., 2020), which can 
be especially important in arid zones such as the Sahara Desert where stormwater 
events are rare, and the wind frequently generates sandstorms that may be 
transported far beyond the immediate region. 


2.3.3 Beaches 


Beach litter surveys are the most common monitoring employed in the marine 
environment. Data gathered are often used to provide initial insight into the 
composition and quantity of marine litter and to infer the source. Most beach 
surveys in Africa have been conducted in South Africa, accounting for about 40% 
of all published studies (Table 2.1). However, the last 20 years have seen studies 
conducted in Algeria, Ghana, Guinea-Bissau, Kenya, Mauritania, Morocco, 
Nigeria, Seychelles, Tanzania, and Tunisia. 

Beach litter surveys, using a transect or quadrats, are popular for two reasons; 
beaches are more accessible than other compartments (e.g., rocky shores, deep-sea, 
and open ocean) and require fewer resources (Barnardo & Ribbink, 2020, 
Annex 2.2). Furthermore, beach litter surveys also contribute to awareness-raising 
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and positive behaviour change of those involved (Nelms et al., 2017). There are two 
general methods; standing stock surveys or accumulation rate surveys, with the 
latter currently only conducted for macrolitter. Standing stock surveys report the 
amount of litter at a specific period in time whilst the latter reports 
the accumulation rate of litter in a given area and can be used as a proxy for litter 
abundance in adjacent coastal waters subject to inputs from direct littering or 
exhumation (Cheshire et al., 2009; Ryan et al., 2009). When interpreting the results 
of beach surveys, it is important to consider the limitations of each method (see 
Annex 2.2 for further details). Macrolitter monitoring at beaches might be useful to 
determine the most prevalent items and subsequent actions, for comparable 
monitoring of status and trends of beach litter across countries and regions. It is 
also recommended to focus on the larger microplastic fraction (2-5 mm) as a 
potential legacy contaminant concentrations are likely to increase in the 
future (Chubarenko et al., 2020; Haseler et al., 2018). 

Long-term longitudinal studies of standing stocks may provide indications of 
gross changes in the types and abundance of litter, as well as distribution patterns 
(Ryan et al., 2009). For example, Ryan et al. (2018) used a series of surveys 
conducted across South Africa in 1994, 2005, and 2015 to investigate mesoplastic 
distribution patterns, concluding that they mostly derive from local, land-based 
sources. In addition, there was no significant change in mesoplastic abundance over 
the years. In Kenya, Okuku et al. (2021b) employed standing stock surveys to 
investigate the influence of monsoons on the abundance and distribution of 
macrolitter in Mkomani Beach; the results indicated that monsoons influenced both 
litter abundance and composition. 

Accumulation rates are highly site-specific, with variability across beaches and 
within beaches (Table 2.1). In 2019, accumulation rates of 3.8 + 3.1-24.9 + 
19.1 items m^! day^! were observed in Kenya (Okuku et al., 2020b), whilst 0.0255 
+ 0.0086 items m^! day~! were observed on Cousine Island, Seychelles (Dunlop 
et al., 2020) and 0.403 + 0.061—0.853 + 0.085 items m^! day^! in South Africa 
(Chitaka & von Blottnitz, 2019). Limited long-term studies investigating litter 
fluxes have been conducted. In South Africa, Ryan et al. (2014a) conducted daily 
and weekly accumulation rate surveys over two beaches in 1994, 1995, and 2012, 
during which a significant increase was observed in litter loads over time. On 
Cousine Island, Seychelles, Dunlop et al. (2020) conducted what is arguably the 
longest temporal study of litter fluxes in Africa, conducting 40 surveys from 2003 
to 2019 along the same beach, significant increase in litter was observed over time. 

To fully appreciate the extent of the marine litter problem, it is important to relate 
it to waste generation. A study in Cape Town, South Africa, estimated the proportion 
of products that leaked into the marine environment in 2017. It was found that items 
associated with food consumed on the go were more prone to leakage (Chitaka & 
von Blottnitz, 2021). The estimates were based on beach accumulation rates as a 
proxy for litter flows into the ocean, coupled with waste generation rates. Whilst 
uncertainty is associated with such estimates, it is important to note the differences 
in leakage rates for specific product items (Fig. 2.3). 
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2.3.4 Coastal and Oceanic Waters 


Marine litter has been detected in coastal and oceanic waters off the African coast. 
However, the presence of marine litter in the ocean remains one of the most 
understudied compartments from an African perspective, as illustrated 
in Fig. 2.1a, b. 

Seabed trawls conducted in the Mediterranean Sea, off the coast of Morocco, 
found total macrolitter densities ranging from 0 to 1768 + 298 kg km~? at depths 
up to 266 m (Loulad et al., 2017). Off the South African coast, only 17% of 235 
trawls contained litter with an average density of 3.4 items km "`. Most litter was 
located at depths greater than 200 m (Ryan et al., 2020c). From 2012 to 2015, Loulad 
et al. (2019) conducted sea trawl surveys in the Mediterranean Sea and observed mean 
densities of 26 + 68-80 + 133 kg km ?, most of which was located closer to the coast. 
Visual surveys conducted in the South Atlantic Ocean in 2013 observed a decrease 
in macrolitter density as distance increased from the coast of Cape Town (Ryan, 
2014). Furthermore, the survey offered the first evidence of a South Atlantic ‘garbage 
patch'. Subsequent surveys provided further evidence to support the dispersion and 
accumulation of litter into this gyre (Ryan et al., 2014b). 
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Fig. 2.3 Looking at the big picture: product-specific leakage rates 
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Fig. 2.3 (continued) 
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Microplastics collected using neuston nets in the open ocean have been 
predominately made of PE, with higher concentrations closer to the coast (Suaria 
et al., 2020b; Vilakati et al., 2020). Fibrous microlitter (rayon and polyester) have 
been detected in seabed sediment south of Madagascar (Woodall et al., 2015). 
Seabed cores have also been helpful in demonstrating the increase in microplastics 
in recent years. An example from Durban Harbour in South Africa shows higher 
concentrations associated with more recent sediment deposits (Matsuguma et al., 
2017). 


2.4 Litter Characteristics 


Internationally, plastic has been found to be a significant contributor to marine 
litter, and this 1s the same case in Africa. Assessments of macrolitter have observed 
plastic proportions ranging up to 99% of collected items by number. In the open 
ocean, fishing gear makes up a relatively higher proportion than is observed closer 
to land (Loulad et al., 2017; Ryan et al., 2014b). Moreover, areas with a lot of 
fishing activity are found to have large proportions of fishing-related litter (Loulad 
et al., 2017; Ryan et al., 2020d; Scheren et al., 2002). Packaging is often found to 
be a major contributor across compartments, including rivers (Moss et al., 2021; 
Weideman et al., 2020c), beaches (Chitaka & von Blottnitz, 2019; Fazey & Ryan, 
2016b; Okuku et al., 2020b, 2021b; Van Dyck et al., 2016), as well as coastal and 
oceanic waters (Ryan, 2014). Most of the packaging is single-use and related to 
food and beverages, including snack packets, bottles, lids/caps, and sweet 
wrappers. Common polymer types used to manufacture these items include PE, PP, 
and PET (PlasticsSA, 2018). Multilayer packaging containing combinations of 
plastic, paper, or various plastics is also employed particularly for snack packets. 
However, it must be remembered that the extent to which these items contribute to 
marine litter is influenced by a variety of factors including consumption rates, 
consumer behaviours, and solid waste management infrastructure and practices; 
which vary across the continent (see Boxes 2.3 and 2.4) (Marais & Armitage, 2004; 
Okuku et al., 2020b; UNEP, 2018a; Weideman et al., 2020b). 


Box 2.3: The Scourge of Water Sachets in West Africa 


For several decades, the West Africa sub-region has been bedevilled by a special 
form of plastic waste—sachets used for packaging water, which now serves 
most people with a safe source of drinking water. It began as an initiative by 
a local entrepreneur in Nigeria in the 1990s and has grown into a lucrative 
business throughout West Africa. Its rapid growth stems from the failure of 
governments to provide clean and safe potable water and sanitation (GIZ, 
2019; Stoler, 2017; Thomas et al., 2020; WWAP, 2015). 
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The water is packed into low-density-PE sachets holding 300—500 ml. 
National regulations on the production, use, and management of waste 
derived from this product are largely disregarded by manufacturers and 
consumers and are not enforced (Vapnek & Williams, 2017). A 'use and 
throw away' culture generally still prevails in the region, resulting in massive 
littering of street corners, open drains, and streams and rivers. Water sachets 
are amongst the top contributors to beach litter in Ghana (Nunoo & Quayson, 
2003; Tsagbey et al., 2009) and Nigeria (Ebere et al., 2019). 


Polymer identification is a very important step in meso and microplastic 
research as it is used to infer the most likely source/origin, as well as suggest 
associated risk/hazard. As the source is easier to infer when litter is larger, polymer 
identification techniques are not regularly employed during macrolitter studies. The 
lack of spectroscopy equipment hinders the African continents ability to identify 
polymers (Akindele & Alimba, 2021; Alimi et al., 2021; Nel et al., 2021). In South 
Africa, the application of the rapid screening technique using a fluorescent dye 
(Nile Red) (Maes et al., 2017) has proved to be a cost-effective solution for the 
large scale monitoring of microplastics in marine sediment, water, and fish (Bakir 
et al., 2020; Preston-Whyte et al., 2021). Shabaka et al. (2019) used differential 
scanning calorimetry (DSC) to detect a wide range of polymers in Eastern Harbour, 
Egypt; detecting PP, polyethylene vinyl acetate (PEVA), acrylonitrile butadiene, 
PS, and polytetrafluoroethylene. There also appears to be capacity using 
Attenuated Total Reflection-Fourier Transform Infrared (ATR-FTIR) Spectroscopy 
for the identification of particles > 300 um (Nel et al., 2021). However, it would be 
pertinent to build capacity for polymer identification < 300 jum, given that this size 
range is often linked to increased uptake (Chap. 3). 


2.4.1 Factors Influencing Litter Characteristics, Abundance, 
and Distribution 


Several factors have been identified to determine the characteristics, abundance, and 
distribution of litter in the marine environment. These include, but are not limited to: 


Catchment area characteristics and drainage systems 
Development status and income levels of residents 

Climatic condition (wind, rainfall amount, and flood events) 
Coastal hydrodynamics and ocean currents 

Physical and chemical characteristics of the litter materials. 
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Catchment Area Characteristics and Drainage System 


Once litter is in the marine environment, several processes can influence 
characteristics, abundance, distribution, and fate. Catchment area characteristics 
(land-use cover, population density) have influenced litter. In South Africa, Arnold 
and Ryan (1999) and Weideman et al. (2020a) conducted studies quantifying 
macrolitter discharges from the same three catchment areas (residential, industrial, 
and mixed commercial/residential) during wetter months in 1996 and 2018-2019. 
In both cases, macrolitter was most abundant in the industrial area, with the least in 
the residential area. In general, remote locations are associated with lower 
macrolitter abundance than those in densely populated areas (Nachite et al., 2019; 
Okuku et al., 2020b; Ryan, 2020a; Seeruttun et al., 2021). Nevertheless, some 
remote beaches away from industrial/urban centres have been found to have 
relatively high litter loads, which suggest long-range transportation does occur 
(Aguilera et al., 2018; Dunlop et al., 2020; Ryan et al., 2019). In addition, a study 
by Ryan et al. (2021) found that standing stocks at remote beaches had lower bottle 
loads than urban beaches but higher loads than semi-urban beaches; this was 
attributed to the lower inputs of semi-urban beaches vs urban, coupled with greater 
cleaning efforts at semi-urban beaches than remote beaches. 


Development Status and Income Levels of Residents 


Some studies have suggested an inverse relationship between income level and 
macrolitter abundance. A study of debris in stormwater drains in South Africa 
found higher macrolitter loads in low-income areas, which was attributed to the 
poor waste removal services available (Marais & Armitage, 2004). A similar 
relationship was suggested by accumulation surveys of five beaches conducted in 
Cape Town, wherein a beach in a low-income area was associated with relatively 
high macrolitter loads (Chitaka & von Blottnitz, 2019). 


Climatic Condition (Wind, Rainfall Amount, and Flood Events) 


Litter distribution is influenced by climatic conditions such as wind and rain. 
Rainfall and flood events can increase litter fluxes from watercourses and 
waterways as accumulated litter is flushed out of the system (Chitaka & von 
Blottnitz, 2021; Nunoo & Quayson, 2003; Okuku et al., 2020b; Ryan & Perold, 
2021). Wind strength and direction have also influenced litter distribution and 
deposition (Okuku et al., 2021b; Ryan & Perold, 2021). 
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Coastal Hydrodynamics and Ocean Currents 


Ocean currents play a vital role in transporting and distributing litter within the 
marine environment (Collins & Hermes, 2019; Van Sebille et al., 2015). Trawl 
surveys have observed variations in litter density according to water depth (Loulad 
et al., 2017, 2019; Ryan et al., 2020c). There are no clear correlation indicating if 
this variation is direct (lower depth, less litter) or inverse (lower depth, more litter) 
variation. Litter distribution within the ocean is also influenced by geomorphology 
and hydrodynamics (Loulad et al., 2019), additionally, ocean currents influence the 
deposition of litter on coastlines (Collins & Hermes, 2019; Ryan, 2020b). A study 
conducted by Chitaka and von Blottnitz (2019) suggested preferential deposition of 
litter in Table Bay (South Africa) which was attributed to water movements. 
Further studies on litter deposition along South African coastlines have also 
suggested that water movements significantly influence the distribution and 
stranding of litter items (Fazey & Ryan, 2016a, 2016b; Ryan & Perold, 2021). 
Microplastic distribution and their fate are influenced by ocean currents (Collins & 
Hermes, 2019; Schumann et al., 2019), biofouling and inclusion within sinking 
marine snow (Kooi et al., 2017), sequestration along deep-sea canyons (Pohl et al., 
2020) and fluxes to the atmosphere via sea breeze (Allen et al., 2020). 


Physical Characteristics of the Litter Materials 


The physical characteristics of an item also influence distribution of litter. Fazey 
and Ryan (2016a, 2016b) found that size and buoyancy influence debris dispersal, 
with smaller and less buoyant items observed to disperse over shorter distances. 
Biofouling was also found to play a role in distribution by decreasing the buoyancy 
of items (Fazey & Ryan, 2016a). Furthermore, Weideman et al. (2020b) found that 
rigid plastics were less likely to be deposited and trapped along rocky shorelines, 
whilst flexible packaging was prone to entrapment in weeds and rocks. 

Similar to larger litter items, microplastic distribution is linked to particle size 
and shape, polymer type, density, surface characteristics, and degradation rates, to 
name a few. These factors may affect which types of particles the marine 
environment receives through river inputs. Weideman et al. (2020c) found that 
fibres were present across the Orange-Vaal river basin but concentrated in the lower 
reaches. At the same time large plastics and fragments were more closely linked to 
urban settlements. Chouchene et al. (2019) recorded features indicative of 
weathering (1.e., pits, fractures, grooves, cracks, and scratches) associated with PE 
and PP microplastics from Sidi Mansour Harbour sediment samples in Tunisia. 
There is a need to understand how factors, such as weathering, influence the 
transport and fate of microplastics. Changes to plastics (bites on bottles, 
biofouling) can also be used as an indicator of the length of time plastic litter has 
been at sea and potentially travelled (Ryan, 2020a; Ryan et al., 2021). 

Fibres appear more homogenously distributed within the environment (Barrows 
et al., 2018; Ryan et al., 2020d; Weideman et al., 2019, 2020c). This may reflect 
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their multiple entry points, for example, point sources through WWTP effluent, and 
diffuse sources via atmospheric deposition and through the spread of sewage 
sludge or biosolids on agricultural land. Alternatively, fibres may be more widely 
distributed, especially as their large surface area to volume ratio may lead to 
reduced settling rates compared to other microplastic shapes (Hoellein et al., 2019; 
Khatmullina & Isachenko, 2017). More research is needed to corroborate this 
assumption, using controlled lab-based experiments, such as artificial flumes which 
can test hydrodynamic scenarios. Visual bias may also lead to conspicuous fibres 
being detected more frequently than other microlitter types however, few studies 
have tested this empirically. Nevertheless, it is important for researchers to 
understand what type of microplastics are being transported down rivers to the 
marine environment and in what ‘condition’; as they have likely undergone a series 
of immobilisation and remobilisation events changing their physical and chemical 
characteristics that in turn will change how they behave in the estuarine and marine 
environment as they are no longer ‘pristine’. Understanding these processes within 
the global, let alone the African context is still in its infancy. 

Some microplastics and microfibres emitted from different sources are present 
and suspended in the atmosphere (Dris et al., 2016) and liable to long-range 
transport to remote places, including parts of Africa (Evangeliou et al., 2020; 
González-Pleiter et al., 2021; Wright et al., 2020; Zhang et al., 2020). However, no 
data is published for Africa regarding atmospheric contamination by microplastics 
and microfibres. Microplastics get deposited onto soil surfaces by gravitational 
settling and rainout/washout processes during wet precipitation events (Brahney 
et al., 2020). This is an substantial gap to fill, especially considering atmospheric 
deposition may be a major diffuse source for aquatic and terrestrial environments 
(Wright et al., 2020; Zhang et al., 2020). 


Box 2.4: Litter and the COVID-19 Pandemic 

The COVID-19 pandemic highlighted the usefulness of plastic in our society 
in the form of Personal Protective Equipment. Unfortunately, the increased 
consumption of single-use plastics and their improper disposal raised 
concerns about the impacts on the environment. In Kenya, Okuku et al. 
(20212) found that COVID-19 related litter, including masks, gloves, soap 
wrappers, wet wipes as well as liquid hand wash and sanitiser bottles, were 
observed along 11 of 14 streets 10-days after the first confirmed COVID-19 
case in the country, contributing up to 1746 of waste items. In comparison, in 
South Africa, relatively low amounts of COVID-19 related litter were 
observed during daily accumulation surveys of urban streets, contributing 
less than 1% (Ryan et al., 2020a). On Kenyan beaches, COVID-19 litter 
densities of up to 5.6 x 10-? items m"? were observed (Okuku et al., 20212). 
Interestingly, higher densities were observed at remote beaches, attributed to 
less compliance with Government instructions to close beaches. This 
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complements findings by Ryan et al. (20202), who found approximately three 
times as much litter during less restricted periods of national lockdown 
compared to periods where movement was strictly monitored. Additionally, 
the potential of masks as a source of microplastics has been suggested by 
some researchers (Fadare & Okoffo, 2020; Shruti et al., 2020). 


2.5 Key Messages and Future Directions 


This chapter demonstrates that current published studies are isolated to a few 
selected countries. Thus, there is a need for more coordinated research efforts, 
using harmonised approaches, across Africa. Specifically, it is important to develop 
baseline datasets which when combined with long-term monitoring studies at the 
same locales, will enable countries to measure change and mitigation effectiveness. 
This can only be realised through investment in capacity across the continent, 
especially equipment and expertise at the smaller size fractions of plastic pollution 
(micro and nano), which may have legacy impacts. 

Knowledge of the pathways and sources for litter release in the environment can 
facilitate concentrated mitigation efforts and aid in the accurate interpretation of 
monitoring datasets in the future. There is a need for more field studies quantifying 
litter inputs, across all size ranges, from various sources. For example, WWTPs are 
an understudied source of plastics into the environment in Africa, whilst landfill and 
incineration sites may be important legacy sources in the future if not contained 
effectively. Rivers are a pathway for the transportation and transformation of plastics 
however, understanding the role small and larger systems play in retaining plastics 
is also important for risk-based assessments, clean-up efforts, and interpretation of 
downstream trends. This will require inter-African collaboration, especially as many 
rivers are transboundary. Many large and important rivers in Africa, i.e., the Nile, 
Congo, Niger, Zambezi, and Senegal, have not been extensively studied. 

More studies looking at distribution and burial drivers, and underlying 
fragmentation processes are required. This will enable a deeper understanding of 
the results of monitoring studies such as beach surveys. For example, the need to 
assess the role seasonality plays in litter distribution and burial. Hurley et al. 
(2018) showed that seasonal changes in catchment hydrology could redistribute 
microlitter hotspots. This needs to be done across the continent as wet and dry 
seasons will be regionally relevant and can vary significantly within countries and 
across the continent. This is especially important as climate change is expected to 
alter the duration and intensity of various climatic events that could change how 
litter is immobilised and remobilised in the environment. Other aspects such 
as the occurrence/degree of biofouling and fragmentation of litter and the 
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hetero-aggregation of micro and nano-plastics may vary with the different current 
and future climatic conditions found across Africa. 

Models looking at how litter gets distributed from urban-industrial centres 
around Africa or the numerous rivers discharging into the marine environment are 
important in understanding marine pollution. However, this can only be achieved 
through various actions such as; 


e Hosting workshops whereby researchers working on in situ data collection and 
those who need data for model validation are gathered to discuss what is required 
for models versus what is available/achievable. 

e The development of an open access database on plastic pollution abundance/loads 
specific to the African continent. 

e Capacity building for more modelling expertise in Africa. 


Whilst research is essential to developing an understanding of plastic pollution; 
this is not to imply that countries should postpone developing strategies to mitigate 
litter inputs. It is also vital to understand the drivers of littering and inappropriate 
waste management (with a view to more effectively changing adverse behaviours). 
We know there is a problem, and efforts should be made to mitigate it by 
developing product targeted interventions taking into account the leakage 
propensities of different items (Fig. 2.3a, b). Thus, combining accumulation rate 
studies with waste generation rates to get a fuller picture of leakage rates into the 
environment should be encouraged. 
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Annex 2.1: Marine Litter Quantification Studies Published 
Across Africa in Peer-Reviewed Journals as of December 
2021 


Country Total number of studies | Citations 


Ghana 7 Scheren et al. (2002), Nunoo and 
Quayson (2003), Tsagbey et al. (2009), 
Hosoda et al. (2014), Van Dyck et al. 
(2016), Chico-Ortiz et al. (2020), 
Gbogbo et al. (2020) 


Cote D'Ivoire 1 Scheren et al. (2002) 
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Country 


Benin 


Total number of studies 
1 


Citations 


Scheren et al. (2002) 


Cameroon 


1 


Scheren et al. (2002) 


Nigeria 


2 


Scheren et al. (2002), Ebere et al., 
(2019) 


Kenya 


Kosore et al. (2018), Ryan (2020a), 
Okuku et al. (2020a, 2020b, 2021a, 
2021b) 


Cousine Island, Seychelles 


Dunlop et al. (2020) 


Alphonse Island, Seychelles 


Duhec et al. (2015) 


Mauritius 


Seeruttun et al. (2021) 


Morocco 


Al rn al 


Alshawafi et al. (2017), Loulad et al. 
(2017), Maziane et al. (2018), Nachite 
et al. (2019), Velez et al. (2019), Mghili 
et al. (2020), Haddout et al. (2021) 


South Africa 


37 


Ryan (1988, 2015, 2020b), Ryan and 
Moloney (1990), Madzena and Lasiak 
(1997), Ryan et al. (2014a, 2018, 2020a, 
2020b, 2020c, 2020d, 2021), Naidoo 

et al. (2015), Nel and Froneman (2015), 
Fazey and Ryan (2016), Matsuguma 

et al. (2017), Nel et al. (2017, 2018, 
2021), De Villiers (2018, 2019), Chitaka 
and von Blottnitz (2019), Collins and 
Hermes (2019), Naidoo and Glassom 
(2019), Schumann et al. (2019), 
Weideman et al. (2019, 2020a, 2020b, 
2020c), Govender et al. (2020), Iroegbu 
et al. (2020), Vetrimurugan et al. (2020), 
Verster and Bouwman (2020), Vilakati 
et al. (2020), Moss et al. (2021), 
Preston-Whyte et al. (2021), Ryan and 
Perold (2021) 


Algeria 


Mankou-Haddadi et al. (2021), Taïbi 
et al. (2021) 


Tunisia 


Chouchene et al. (2019, 2020), Missawi 
et al. (2020), Wakkaf et al. (2020), 
Zayen et al. (2020) 


Tanzania 


Mayoma et al. (2020), Maione (2021) 


Egypt 


Shabaka et al. (2019) 


Mauritania 


Guinea-Bissau 


Lourengo et al. (2017) 
Lourengo et al. (2017) 


Senegal 


Tavares et al. (2020) 


Atlantic Ocean 


Blelelelelr 


Ryan (2014), Kanhai et al. (2017), Ryan 
et al. (2019, 2020b) 
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(continued) 
Country Total number of studies | Citations 
Southern Ocean 2 Ryan et al. (2014b), Suaria et al. (2020) 
Mediterranean 2 Cózar et al. (2015), Cincinelli et al. 
(2019) 
Indian Ocean 2 Woodall et al. (2014), Connan et al. 
(2021) 
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Annex 2.2: Marine Litter Monitoring 


Marine litter monitoring can be conducted for a number of reasons including 
changes in abundance and compositions of litter from different sources or in 
different compartments as well as assessing the effectiveness of mitigation efforts 
(Ryan et al., 2020). Beach surveys are a common method for monitoring marine 
litter due to the accessibility of the beaches compared to the open ocean or sea bed. 
Furthermore, relatively less equipment is required; personal protective equipment 
is required for participants, receptacles for collecting the litter and sieves for 
collecting small size fractions. They often focus on macrolitter, due to the difficulty 
associated with sampling smaller size fractions. Thus, the accessibility of this 
method makes it an attractive option for initial investigations into marine litter. 

In general, either standing stock assessments or accumulation rate surveys are 
used. The former reports the amount of litter at a specific period in time whilst the 
latter reports the accumulation rate of litter in a given area. Both methods provide 
information on the abundance and characteristics of litter. Furthermore, accumulation 
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rate surveys can be used to better understand litter fluxes between compartments 
(Cheshire et al., 2009; Ryan et al., 2009), whilst simultaneously giving a better 
reflection of overall standing stock associated with that location. For more details on 
monitoring refer to Barnardo and Ribbink (2020) and GESAMP (2019). 


Standing stock surveys are popular as they are relatively less time intensive as they 
only require once-off sampling. However, as they provide a snapshot in time the 
information they provide with regards to marine litter is limited. More specifically, 
reported litter loads should be approached with caution as their representativeness and 
thus interpretation is constrained by the limited information regarding litter fluxes, 
distribution and deposition prior to the collection of litter. For example, an increase 
in standing stocks over fifty years can be attributed to a number of factors including 
an increase, decrease or even no change in litter washing ashore, turnover rates of 
different material types as well as beach cleaning efforts (Ryan et al., 2020). As such, 
the value of standing stock surveys lies in the litter composition observed rather than 
amounts. 


Accumulation rate surveys are associated with greater investment in time and effort. 
They require an initial clean-up of the survey area followed by regular sampling of 
the newly arrived litter. Thus, they are better suited to macrolitter as it is difficult to 
ensure that smaller size fractions are completely collected during the initial clean-up 
(Ryan et al., 2020). Studies can be conducted at different intervals including, daily, 
weekly or monthly. However, observed fluxes are influenced by the chosen sampling 
frequency. A comparison of daily vs weekly sampling campaigns conducted by Ryan 
et al. (2014) found that daily surveys yielded 2.1—3.4 times more items than weekly, 
with observed masses 1.3-2.3 times greater. Furthermore, the study observed that 
low density items were associated with greater differences with polystyrene foam 
showing 4—5 times greater values during daily sampling. This demonstrated that 
different polymer types are associated with varying turnover rates, most likely linked 
to wind or perhaps to their buoyancy in the water column. In addition, observed 
accumulation rates can be influenced by water movements and climatic conditions 
including rain, wind strength and direction (Ryan et al., 2009). Other challenges 
include exhumation of buried litter either by tides, the weather or beach goers and 
cleaning efforts on the site (Ryan et al., 2020). 
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Chapter 3 A) 
Impacts and Threats of Marine Litter ENS 
in African Seas 


Sumaiya Arabi, Yashvin Neehaul, and Conrad Sparks 


Summary With a focus on plastic pollution, this chapter discusses the impacts of 
marine litter on the natural environment, the people and the economies of Africa. The 
impacts of marine litter will depend on various factors such as distribution, exposure 
time, size and type of organism. This chapter focusses on different impacts of marine 
litter at various scales, from ocean to coast, as well as more localised scales. The 
emphasis is on the coastal countries of the African continent, where information 
from Africa is lacking, and relevant data from other regions is used to infer possible 
impacts. Throughout this chapter, the environmental, social, economic and human 
impacts are discussed separately, although it should be remembered that these topics 
are intimately interlinked. 


Keywords Environmental impacts - Economic - Social and human impacts + 
Waste management - Marine and coastal litter 


3.1 Introduction 


The first global accounts of plastic debris in the marine environment were reported 
in the 1970s (Carpenter & Smith, 1972; Carpenter et al., 1972; Cundell, 1974). One 
particular observation was made in 1971 during the "Ra Expedition (Heyerdahl, 
1971) in the waters of Cape Verde, one of the African Small Island Developing States 
(SIDS). A brief history of marine litter research shows that since the 1960s concerns 
grew about the potential impacts of marine litter. From the first anecdotal reports of 
entanglement and plastic ingestion in the 1960s, scientific publications followed in 
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the 1970s, these were succeeded by a series of meetings on marine debris in the early 
1980s which resulted by the end of the twentieth century in a better understanding 
of the marine litter issue and search for solutions (Ryan, 2015). Those early reports 
provided a first indication of the environmental catastrophe, which was in the making. 

Scientific research on the impacts of plastic pollution is still ongoing, but the 
more we learn about the impacts of plastics, the gloomier the picture. The 
environmental impacts threaten the livelihoods of coastal populations through 
social, economic and human aspects. Throughout this chapter, the limited 
information on the impacts of marine pollution across Africa is highlighted. Even 
though the scientific interest in plastic pollution has increased over the years, the 
knowledge of the impacts on African countries is still largely unknown with most 
information restricted to South Africa (Fig. 3.1a—b). The scarceness of studies in 
Africa is indicative of limited funding across scientific fields, and the contribution 
of the African continent to global scientific knowledge was estimated at 2.896 in 
2020 (Diop & Asongu, 2021). Interestingly, the Africa's contribution to the global 
GDP was also estimated at 2.8% (International Monetary Fund, 2021), showing 
that though limited, the studies are in line with what is available economically. It is 
noted, that even with knowledge gaps, enough is known about the impacts of 
marine litter and plastic pollution specifically, to implement mitigating actions and 
drive change (‘Precautionary Principle’). Currently, most of the available data in 
Africa focusses on the presence, distribution and source determination of marine 
litter. This type of data provides a strong foundation to set baselines and determine 
impacts. Several global scientific initiatives such as capacity building, technology 
transfer and collaborations can contribute to promote marine plastic pollution 
research in Africa. 


Box 3.1: The Special Case of Africa's Island States 


During the United Nations Conference on Environment and Development 
held in Rio de Janeiro in 1992, SIDS were recognised as a discrete group of 
developing states facing specific social, economic and environmental 
vulnerabilities. These island states have limited land area, but they possess 
large exclusive economic zones at sea. Considering that a coastal population 
is commonly defined as the population residing within 100 km of the 
shoreline, the inhabitants of SIDS are exclusively coastal (Nicholls & Small, 
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2002; Small & Nicholls, 2003). The six African countries with SIDS status 
are Guinea-Bissau, Mauritius, Seychelles, Sao Tomé and Principé, Comoros 
and Cape Verde. Local economies are closely associated with the ocean as 
coastal tourism, fishing and related activities, aquaculture and more recently 
biotechnology are the main sectors included in the oceanic economy of SIDS. 

Taking into account the remoteness and small, though dense, populations of 
these island states and their small contribution to marine plastic pollution, the 
impacts felt are uneven and disproportionate (Duhec et al., 2015; Onink et al., 
2021). One particular example is Aldabra Atoll of the Seychelles. Designated 
as a UNESCO World Heritage site since 1982, this inhabited region harbours 
not only the largest population of giant tortoises in the world but also a wide 
variety of endemic animals. In March 2019, 25 tonnes of plastic litter were 
removed from the atoll at a cost of $224,537. This represented only 596 of the 
marine litter accumulated on the atoll. Removing the remaining litter would 
cost around $4.68 million and require 18,000 person-hours of labour (Burt 
et al., 2020). 


3.20 Environmental Impacts of Marine Litter 


Kühn et al. (2015) reviewed global publications on marine debris and reported that 
557 species were affected by marine debris. The number of species reported to be 
affected by marine debris increased from 557 to 817 by 2016 (CBD, 2016). These 
studies showed that as with classification studies (refer to Chap. 2), plastic is the most 
encountered form of litter in the marine environment from an impact perspective. 
Environmental impacts of marine litter are well known globally; however, 
information about the effects of marine litter in Africa is poor. Gall and Thompson 
(2015) categorised marine litter research per region, finding that the majority of 
studies (n — 110) were from North America, with only 12 impact studies from 
Africa. Marine litter is the cause of various negative environmental impacts 
globally, and these effects are arguably more pronounced in Africa due to the 
combination of poor waste management and rich biodiversity (see Chap. 1). 
Akindele and Alimba (2021) reviewed 59 articles on the prevalence of plastic 
pollution from African aquatic environments in the period 1987-2020. 
Geographically, research outputs reported were as follows: 15 from North Africa 
(Algeria, Egypt, Morocco and Tunisia), six from East Africa (Ethiopia, Kenya, 
Tanzania and Uganda), 13 from West Africa (Ghana, Guinea-Bissau, Mauritania 
and Nigeria) and 25 studies from South Africa. The prevalence and effects of 
macro litter are the most prominent types of published research in Africa 
(Akindele & Alimba, 2021). Entanglement, smothering and ingestion by larger 
animals are well publicised due to the visible effects reported on marine mammals, 
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Fig. 3.1 a Total number of marine litter impact studies published across Africa in peer-reviewed 
journals (excluding quantification studies, which are covered in Chap. 2). *as of December 2021. 
b Total number of marine litter impact studies, by size fractionate, published across Africa in peer- 
reviewed journals (excluding quantification studies, which are covered in Chap. 2). *as of December 
2021 
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Fig. 3.1 (continued) 


turtles and birds (Gregory, 2009; Ryan, 2018). The impacts of marine litter are 
often complex and the effects difficult to contextualise from micro to macroscale in 
terms of animals (cellular to biodiversity) and environments (localised to global). 
Although the following sections are compartmentalised, it should be noted that the 
impacts of marine litter in the environment are complex and interconnected. 


3.2.1 Ingestion/Feeding 


The ingestion of marine litter has been reported in over 519 species of animals 
(CBD, 2016), with records of publications increasing steadily (Ryan, 2015). 
Globally, ingestion of marine plastic litter has been recorded in at least 3696 of 
seabird species (Ryan, 2018), 10096 of turtle species, 5996 of whale species and 
36% of seal species (Kühn et al., 2015). Ingestion can be direct (primary ingestion) 
or indirect (secondary ingestion). Primary ingestion can be intentional or 
accidental. Intentional or deliberate ingestion of marine litter is when plastic items 
are mistaken for prey items and is influenced by foraging strategy, debris colour, 
age and sex of animals as well as characteristic of the litter (e.g. colour, size and 
chemical composition). Accidental ingestion occurs passively, mainly by 
non-selective feeders (e.g. filter feeders) (Kühn et al., 2015; Ryan, 2016). 
Secondary ingestion occurs by predators (and scavengers) consuming prey and 
food containing plastic items. 

Ingestion studies tend to focus on the amount of plastic in the digestive tract of an 
organism. This amount is dependent on the ingestion rate and retention time (how 
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long before removal via excretion and/or regurgitation). Thus, the amount of plastic 
in an organism will be dependent on the pollution level of the area the species forages 
in and its retention time (Ryan, 2016). 

The main impacts of plastic ingestion (Derraik, 2002; Gregory, 2009; Mouat et al., 
2010; Napper & Thompson, 2020) include: 


e Accumulation of plastics in the digestive tract leading to damages such as wounds, 
scarring and ulceration, which in extreme cases can result in infection, starvation 
and eventually death. 

e Mechanical blockage of the digestive tract. 

e Reduced quality of life and reproductive capacity. 

* Drowning, increased susceptibility to predators and death due to changes in 
buoyancy and/or impaired mobility. 

e Reduced feeding capacity resulting in malnutrition, general debilitation, 
starvation and possibly death. 

e Chemical poisoning from synthetic additives and contaminants comprising 
polymers that leads to reproductive disorders, increased risk of diseases, altered 
hormone levels and ultimately death. 


Chemical effects from contaminants taken up through ingestion is dependent on 
equilibrium setting and thus retention times and partitioning coefficients. Chemical 
uptake is likely to be enhanced by longer retention times. Thus, 'species with 
broad, generalist diets that retain indigestible prey items in their digestive tracts for 
extended periods, probably are most likely to obtain large body burdens of 
hazardous chemicals from ingesting plastic items’ (Ryan, 2016). Further 
information round chemical impacts can be found under Sect. 2.5 Chemical 
Impacts. 

A review of research on plastic ingestion in Africa between 1987 and 2020 found 
recorded ingestion in 63% of vertebrate species and 37% of invertebrate species 
studied (Akindele & Alimba, 2021). It is noted that this review excluded pre 1987 
research. This meta-analysis of ingestion in Africa showed that plastic was found 
in 46% of examined fish species, 17% of birds species, 17% of molluscs species, 
3% of plankton species and 7% of annelids species. Many of the species studied 
were reported as bioindicators of plastic ingestion or served as seafood across Africa 
(Akindele & Alimba, 2021). However, most of the research on plastic ingestion 
across Africa has been focused on fish species (Akindele & Alimba, 2021), most 
likely due to ease of access, as well as dependency on fish as a source of protein 
across the continent. 

Most studies on plastic pollution across Africa come from South Africa (42% of 
reports) (Akindele & Alimba, 2021). Plastic ingestion by vertebrates in South Africa 
has been recorded in numerous species of birds (n = 36), sharks (n = 10), bony fish 
(n = 7) and turtles (n = 1) (Naidoo et al., 2020). Plastic ingestion by marine birds 
in South Africa is particularly well documented (Naidoo et al., 2020). Ryan (2008) 
reported that seabird ingestion of plastic particles consisted of mainly industrial 
pellets, but this may be changing, given the increase in fragmented plastics entering 
the environment (Ryan et al., 2020). The release of contaminants associated with 
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plastic ingested by birds is important as these may be further contributing factors 
of the total impact of ingested plastics. Ryan et al. (2016) reported 60% of juvenile 
loggerhead turtles (n — 24) that died after stranding in the southern Cape of South 
Africa, contained ingested marine debris, of which 9996 was plastic debris. 

There is little information on ingestion of plastic by intertidal invertebrates that are 
not marine resources. One such example is Weideman et al. (20202) who investigated 
the uptake of macroplastics by sea anemones (invertebrates) in southern Africa. These 
authors found that sandy anemones Bunodactis reynaudi in Cape Town, South Africa, 
often ingest plastic, mainly bags and other flexible packaging. These authors found 
that 491 litter items ingested by sandy anemones from 52 sampling events (9.4 + 
14.9 items month!) were mainly plastics, white in colour and correlated with high 
levels of beach litter items. Ingestion was more frequent during autumn, when the 
first winter rains had washed more litter into the sampling area. In addition to the 
field sampling, experiments indicated that sandy anemones B. reynaudi preferentially 
selected high-density polyethylene (HDPE) bags that were previously suspended in 
seawater for up to 20 days, suggesting that biofilms may enhance the potential for 
ingestion of plastic bags (Weideman et al., 2020a). 

Microplastic ingestion is widespread across benthic and pelagic ecosystems 
where organisms feeding mechanisms do not allow for discrimination between 
prey and plastic items (Moore et al., 2001) or feed directly on microplastics, 
mistaking them for food (Moore, 2008). Microplastic ingestion research has 
increased over the past few years in Africa (see Table 3 in Alimi et al. (2021) and 
has been reported in freshwater birds (Reynolds & Ryan, 2018), fish (Bakir et al., 
2020; Mbedzi et al., 2019; McGregor & Strydom, 2020; Naidoo et al., 2016; 
Shabaka et al, 2019; Sparks & Immelman, 2020), invertebrates such as 
zooplankton (Kosore et al., 2018), polychaetes (Nel & Froneman, 2018), mussels 
(Sparks, 2020; Wakkaf et al., 2020) and sea cucumbers (Iwalaye et al., 2020). 

Research on marine and coastal microplastics in biota in Africa has been reported 
for marine resources (Abidli et al., 2018, 2019; Bakir et al., 2020; Sparks et al., 
2021; Wakkaf et al., 2020). A study by Bakir et al., 2020 documented the levels of 
microplastics in three commercially important small pelagic fish species in South 
African waters, namely European anchovy (Engraulis encrasicolus), West Coast 
round herring (Etrumeus whiteheadi) and South African sardine (Sardinops sagax). 

A higher concentration of microplastics for S. sagax (mean of 1.58 items 
individual!) compared to Et. whiteheadi (1.38 items individual!) and 
En. encrasicolus (1.13 items individual^!) was found. The authors proposed 
E. whiteheadi as a bio-indicator for microplastics in South Africa. 

Several studies that have shown that filter feeders, essentially shellfish, tend to 
accumulate microplastics in their gut (Karlsson et al., 2017; Lusher et al., 2017). 
Globally, coral polyps are known to have a particular taste for microplastic particles 
(Allen et al., 2017; Hall et al., 2015). Although most of the particles are rejected, 
10-1596 remain in the polyps. Additionally, Brown et al. (2008) showed that 
microplastics can even translocate to the circulatory system of mussels. The 
sorption of heavy metals, such as mercury, on the surface of microplastics is also of 
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concern and can potentially contribute to the bioaccumulation of these toxic metals 
in shellfish, albeit this is dependent on equilibriums (Fernández et al., 2020). 

Microplastics have been shown to impact invertebrates at a community level. 
Mussels in South Africa were able to produce more byssal threads when exposed to 
microplastic leachate seawater (when compared to a control), implying that mussel 
beds are influenced by plastic pollution (Seuront et al, 2021). An increased 
mortality in oysters who were chronically exposed to environmental relevant high 
loads of microplastics was observed in the laboratory. The results suggested that 
competitive abilities of intertidal bivalves may affect their ability to tolerate 
disturbance and ultimately influence their capacity as autogenic ecological 
engineers (Seuront et al., 2021). Marine animals are able to transfer ingested 
microplastics to predators when they occur in the natural environment. Maes et al., 
(2020a, b) found microplastics in North-East Atlantic porbeagle shark spiral 
valves, suggesting that these apex predators were consuming prey that had 
consumed microplastics. Southern mullet (Chelon richardsonii) sampled from a 
surf zone in South Africa recorded varied volumes of microplastics in guts from 
different ontogenetic stages (0-80  microplastic fibres across stages, 0-2 
microplastic fragments across stages). This suggests that these fish are potential 
sources of microplastics (and associated contaminants) to be transferred up the 
food chain (McGregor & Strydom, 2020). Although microplastics are being 
reported at different trophic levels, the transfer and effects of contaminants 
associated with microplastics require further investigation in Africa's coastal 
ecosystems. Recently, the impacts of nanoplastics have been documented. They 
enter the marine organisms at the cellular level and have a wide range of impacts 
depending on the invaded organism (Piccardo et al., 2020). This is an emerging 
field of research in Africa and globally. 


3.2.2 Entanglement 


Entanglement in nets, ropes and other debris poses a significant risk to marine animals 
and has been recorded in 0.0696 (n — 92) of invertebrate species such as corals 
(Schleyer & Tomalin, 2000), 0.2796 (n — 89) of fish species, all 7 sea turtle species 
(Kühn et al., 2015), 36% of 414 seabird species (Ryan, 2018), 67% of 33 seal species 
and 3196 of 80 marine mammal species worldwide (Kühn et al., 2015). It is important 
to note that entangled animals may be consumed by predators at sea or die and 
quickly sink, thereby eliminating them from potential detection in surveys (Gregory, 
2009). Entanglement by marine litter is caused mostly by plastic items, in 91% of 
205 species investigated for entanglement, 7196 was due to plastic rope and netting 
(Gall & Thompson, 2015), and other specific items considered to be of high risk for 
entanglement of marine species are packing straps and six-pack rings (Ryan, 1990, 
2018). 
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The main effects of entanglement (Akindele & Alimba, 2021; Derraik, 2002; 
Gall & Thompson, 2015; Gregory, 2009; Kühn et al., 2015; Laist, 1997; Mouat 
et al., 2010; Provencher et al., 2017; Sheavly & Register, 2007) include: 


* Abrasions, cuts and wounds which can lead to infection, ulceration and ultimately 
death. 

Suffocation, strangulation and drowning of air-breathing species. 

Asphyxiation of species that require constant motion for respiration. 

Impaired mobility and reduced predator avoidance. 

Reduced fitness and increased energy cost of travel, due to entangled debris. 
Reduced ability to acquire food, which may ultimately lead to starvation. 
Restricted growth and prevention of circulation to limbs. 

Increased risk of sessile organisms being pulled off rocks by increased drag (e.g. 
corals, macroalgae, etc.). 


Most research on entanglement in Africa has been reported in southern Africa. 
Naidoo et al. (2020) summarised marine plastic debris impacts in South Africa and 
reported plastic entanglement in sharks (n = 8 species), turtles (n = 2), mammals 
(n — 5) (Naidoo et al., 2020) and bird species (n — 48) (Ryan, 2018). 

Ghost fishing refers to lost or abandoned fishing gear, including fish aggregating 
devices (FADs) (Balderson & Martin, 2015), which continues to entangle and 
ultimately kill organisms, as well as, destroy benthic habitats (Mouat et al., 2010). 
Ghost fishing affects an array of animals such as turtles, seabirds, seals and 
cetaceans, as well as commercially valuable and non-targeted fish species (Mouat 
et al., 2010; Stelfox et al., 2016). In addition to derelict fishing gear, other kinds of 
marine litter such as balloons, plastic bags and sheets are also known to cause 
entanglements (Kühn et al., 2015). It is also worth noting the difficulty in 
distinguishing between active and ghost gear at the time of entanglement, but the 
net effects are considered to be the same. 

Anthropogenic factors relating to the mortality of 55 southern right whales 
(Eubalaena australis) off southern Africa between 1963 and 1998 indicated that 
five deaths were due to entanglement with active fishing gear (bycatch), with 
another 16 showing signs of non-fatal entanglements (Best et al., 2001). Between 
1972 and 1979, Cape fur seals were reported to be affected by litter, specifically, 
fishing gear (nets, rope and lines), string, and plastic straps (Shaughnessy, 1980). 
Entanglement of fish (mainly sharks) in South Africa was mainly caused by plastic 
straps (from bait boxes and other packaging) in the 1980s (Ryan, 1990) and 
entanglement in shark nets (nets used for protection of bathers along beaches of 
KwaZulu Natal) (Cliff et al., 2002). Entanglement has also been recorded in other 
parts of (mainly northwest) Africa, which includes turtles (Duncan et al., 2017), 
seabirds (Rodríguez et al., 2013) and seals (Karamanlidis et al., 2008), with 
entanglement material often stemming from discarded fishing gear (Rodríguez 
et al., 2013). 
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3.2.8 Smothering 


A large fraction of plastic marine litter tends to float in aquatic environments. As these 
litter items become heavier due to biofouling (Lobelle & Cunliffe, 2011), they have 
the potential to sink and settle on the seafloor (Fazey & Ryan, 2016), covering a variety 
of habitats from riverine, intertidal and near shore zones to abyssal environments 
(Gregory, 2009). The remaining plastics, that are denser the seawater, will sink and 
settle quicker, with the same impacts as their more buoyant counterparts. Plastic 
litter items settling on the seafloor may cause organisms to be smothered. This is 
of particular concern for marine vegetation and corals which also rely on light for 
primary production (Derraik, 2002; Kühn et al., 2015). Accumulation of litter may 
prevent gas exchange, resulting in reduced oxygen availability (Eich et al., 2015) and 
anoxic conditions in bottom waters, which themselves may be promoting climate- 
change conditions as a result of greater ocean stratification. The resulting impact 
on ecosystem functioning may be the covering of benthic organisms and changes 
in benthic ecosystem species composition and ecological interactions (Kühn et al., 
2015; Napper & Thompson, 2020). 

Although there are currently no reports on smothering caused by marine litter in 
Africa, Naidoo et al. (2020) reported that while South African coral reef diversity 
and associated sediments have been characterised, the susceptibility of these systems 
to marine debris was unclear. 


3.2.4 Impact of Marine Litter Transport (Habitats 
and Dispersal) 


The transport of fouling organisms and introduction of invasive species in habitat 
niches, such as inthe African SIDS, has also been documented (Beaumont et al., 2019; 
Lachmann et al., 2017; Naidoo et al., 2020; Newman et al., 2015). The movement of 
flotsam is a natural occurrence, with wood, macroalgae and volcanic pumice being 
natural agents of flotsam dispersal for millions of years (Kiessling etal., 2015). Unlike 
natural flotsam, marine litter has no nutritive value (unless covered in a biofilm) 
and the additional amounts and features of litter (e.g. surface texture) are likely to 
influence colonisation and succession rates (Bravo et al., 2011). The ‘plastisphere’ 
is a term introduced by Zettler et al. (2013) to describe microbial communities on 
plastic marine debris. Plastics provide a substrate for proteins to develop biofilm 
formations that enable the debris to function as artificial ‘microbial reefs’ (Zettler 
et al., 2013). On entering the environment, biofilm and plastisphere development 
commences, further determining the pathway and fate of marine litter items. 

Given the buoyant properties of many plastic items, oceanic and aquatic currents 
are able to transport plastic marine litter over vast areas (van Sebille et al., 2020). 
Most litter released from the coastal environment into the open ocean, if not settled 
on the benthos, eventually reaches beaches or remains afloat in the water column 
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(Onink et al., 2021). Depending on ocean current dynamics, marine litter has the 
potential to drift across entire oceans to other continental coastal areas (Ryan, 
20202), creating rafts which move alien species, pathogens, bacteria and hazardous 
substances including endocrine disruptors, persistent organic pollutants (POPs) and 
metals around the world (Naik et al., 2019). The durability of plastics also provides 
a platform to transport species from the sea surface, through the water column to 
ocean depths (Napper & Thompson, 2020). The movement of litter on the seafloor 
may also physically translocate benthic organisms (Naik et al, 2019). It is 
important to monitor floating litter, in terms of transport dynamics, estimation of 
fluxes of invasive species as well as assessment of the sources and pathways of 
litter in coastal areas. For example, Ryan (2020b) reported that plastic litter from 
local sources became less prominent with increased distance from urban areas in 
Kenya and South Africa (Ryan, 20202), suggesting that localised sources of litter 
are major contributors to plastic pollution in urban coastal areas in the African sites 
sampled, with long-distance drift and transboundary transport being a varied 
concentration source across urban and remote areas. To develop a better 
understanding and to test policy interventions, a mass balance approach should be 
developed. Key information is missing for Africa and globally on plastic mass 
input, transfer and sink terms. The rates of accumulation, the dispersal pathways, 
the residence times in each compartment and the degradation rate into 
microplastics are unknown (Harris et al., 2021). 


3.2.5 Chemical Impacts 


Plastic contain additives, added during the production process, which can leach into 
the environment. High concentrations of chemical additives have the potential to be 
transferred from plastic litter to biota (Napper & Thompson, 2020; Rochman, 
2015). Additionally, legacy pollutants including metals, POPs and endocrine 
disruptors (EDs) are sorbed onto plastic marine litter (Rochman, 2015). POPs have 
been reported in the marine and terrestrial environments and organisms in Africa 
(Alimi et al., 2020; Bruce-Vanderpuije et al., 2019). Ryan et al. (2012) showed 
plastic found in the marine and coastal environment to contain sorbed POPs. 
Hosoda et al. (2014) show more evidence of absorption of toxins, polychlorinated 
biphenyls (PCBs) from e-waste sorbed into plastics. Alimi et al. (2021) include a 
review of 14 studies of POPs and metals found in microplastics in the marine 
environment of Africa. Interestingly, Ryan (1988) found a correlation between the 
concentrations of PCBs in seabirds and the mass of ingested plastics, indicating 
that plastics can be a pathway for PCBs into organism tissues. More recently, 
Yamashita et al. (2021) identified flame retardants and legacy POPs in the preen 
gland oil of seabirds. The finding of these contaminants in blue petrals (Halobaena 
caerulea), who's range is limited to the remote region south of the Antarctic Polar 
Front is of particular interest. 
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The impact of POPs and metals on organisms when ingested is well studied, and 
their threats understood (as seen by the creation of the Stockholm Convention) 
(Mearns et al., 2018). Though it is acknowledged that the impact through ingestion 
of contaminated plastic is less studied, microplastics have been reported to adsorb 
POPs from its surrounding environment, and these POPs could be released 
following ingestion and/or be a pathway for transfer into tissues of animals 
(Galloway et al., 2017). The effect of plastics with regard to contaminant transfer is 
dependent on the context and linked to the setting of chemical equilibriums. In 
most cases, the net contribution of plastic ingestion to bioaccumulation of 
hydrophobic contaminants in marine biota is likely to be small in comparison with 
uptake of contaminants directly from water, sediment or food (Bakir et al., 2012; 
Koelmans et al., 2016). Ecotoxicological research on pollutants in marine debris 
has, however, shown that organic pollutants and metals have the potential to 
degrade the structure and function of ecosystems (Rochman, 2015). The impact of 
microplastics becomes evident at the onset of physiological processes being 
disrupted (subcellular protein function) causing diseases (Guzzetti et al., 2018), 
impaired activities such as reduced mobility and impaired reproduction (Sussarellu 
et al., 2016). The chemical impacts of plastic sorption and its pathways within the 
marine environment needs further research. The threat of absorption of 
contaminants from plastics to animals will depend on concentration and retention 
time, and bioaccumulation may have effects through the food chain. When 
considering plastics as a vector of contaminants, and their impacts, multiple 
sources and stress effects should be considered. It is imperative that such research 
is undertaken as contaminants sorbed to plastics have been shown to induce 
mutagenic or carcinogenic risks, endocrine disruption, genetic disruptions, 
inflammation, fibrosis and reproductive impairment (Arienzo et al., 2021). These 
effects are extrapolated to population, community and ecosystem levels and 
ultimately affect the productivity of entire ecosystems (Wright et al., 2013). 


Box 3.2: Chemical Pollutants Found in the Marine Environment 

As plastics can sorb and act as a vector for contaminates, concern arises for 
plastics to transport contaminants into different environmental compartments 
or remote areas, far from their sources, as well as provide a pathway, via 
ingestion, for bioaccumulation in species through bio-magnification and 
bio-concentration. 

Litter of all sizes has been identified as a vector for toxic chemicals. For 
example, plastics are composed of the base monomer along with additives such 
as colourants, plasticisers, lubricants and flame retardants (Rochman et al., 
2019). As the plastic materials are degraded into smaller plastic items in the 
environment, some of these residual monomers and chemicals are released 
into the aquatic system (Amelia et al., 2021; Dasgupta, 2021). Plastic particles 
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in the oceans may sorb chemicals from the surrounding media (Nàkki et al., 
2021), and multi-stressor effect still need to be considered. 


Persistent Organic Pollutants (POPs) 


Plastics can sorb and act as a vector for POPs (Andrady, 2017; Ryan et al., 
2012). POPs are highly toxic and are derived from diverse sources, including 
the combustion of some organic-bearing materials such as plastics and tyres 
that lead to the formation of 'unintentionally produced' furans, dioxins and 
polycyclic aromatic hydrocarbons. Some POPs have important industrial 
applications as pesticides, fire-retardants and as oil additives for electrical 
transformers. POPs undergo long-range transport in the environment and can 
easily reach the marine environment from land-based hotspots and diffuse 
sources, which include aerial deposition at sea. POPs can persist for decades 
in the environment and have been detected in coastal and marine 
environments of various sub-regions of Africa. Pesticide use in agricultural 
activities is believed to be the most likely source of POPs in southern Africa 
(UNEP/GPA, 2006). 

In South Africa, Ryan et al. (2012) used PE pellets obtained from three 
beaches to monitor the concentrations of POPs over two decades and 
observed that there was a trend towards decreasing concentrations. In Lagos, 
Nigeria, phthalate esters were found to have been absorbed onto 
microplastics collected from littoral sandflat sediments at five beaches and 
three lagoon locations (Benson & Fred-Ahmadu, 2020). Total phthalate 
esters concentrations ranged from 0 to 164 mg kg~! dry weight, dominated 
by di(2-ethylhexyl) phthalate (DEHP), dibutyl phthalate (DnBP) and 
dimethyl phthalate. It was suggested that future studies of POPs in total 
sediment versus the microplastics fraction might be useful for refining 
ecological risk assessments. Similarly, at eleven different beaches of the 
Ghanaian coastline, plastic resin pellets were found to contain PCBs (Hosoda 
et al., 2014). PCB concentrations (13 congeners) were higher in beaches off 
Accra and Tema (39-69 ng g~!-pellets) than those in smaller coastal towns 
(1-15 ng g^ !-pellets) which are close to global backgrounds, indicating local 
inputs of PCBs near urban centres. Mansour (2009) reported various POPs in 
waters and sediments of the Nile River and some lakes close to the coastal 
zones of Egypt since the early 1980s. Several studies have also been 
conducted in Nigeria in which environmental media were shown to be 
contaminated with POPs (Adeyemi et al., 2019, Williams and Mesubi, 2013). 
Pesticide use in agricultural activities is believed to be the most likely source 
of POPs in southern Africa (UNEP/GPA, 2006). Most African countries are 
parties to the Stockholm Convention, the international treaty that seeks to 
eliminate the global scourge of POPs in the environment (Chap. 4). 
Adherence to the principles of the convention will assist African countries to 
ultimately and significantly reduce their burdens of toxic POPs. 
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Most African countries are parties to the Stockholm Convention, the 
international treaty that seeks to eliminate the global scourge of POPs in the 
environment (Chap. 4). Adherence to the principles of the convention will 
assist African countries to ultimately and significantly reduce their burdens of 
toxic POPs. 


Heavy Metals 


Hazardous metals have been detected in both the marine environment and 
marine organisms. For example, at several locations off the coasts of Cameroon 
in central Africa, marine sediments showed enrichment of arsenic, cadmium, 
cobalt, chromium, copper, iron, manganese, nickel, lead, vanadium and zinc 
(Biney et al., 1994). Similar findings have been reported in the literature for 
Cóte d'Ivoire (Affian et al., 2009), Nigeria (Bamanga et al., 2019), Morocco 
(Maanan, 2008) and South Africa (Orr et al., 2008). Plastics can also sorb and 
act as a vector for metals (Naik et al., 2019). Metals have been observed in 
microplastics in Nigeria (Fred-Ahmadu et al. 2020). 

In South Africa, mercury contamination of the marine environment has 
also been reported by Walters et al. (2011), while a long-term (1985—2007) 
dataset on heavy metals (copper, cadmium, iron, lead, mercury, zinc and 
manganese) in the marine environment is available from the International 
Mussel Watch Programme. The mussel watch data indicates that metal 
concentrations in Mytilus galloprovincialis showed no detectable increase 
over the study period (Sparks et al., 2014). 


Petroleum Hydrocarbon 


Lastly, plastic absorbs oil from seawater (Aboul-Gheit et al., 2006). Petroleum 
hydrocarbon oil pollution of the marine environment occurs due to releases 
from coastal and offshore oil exploration and production activities, as well as 
accidental and deliberate spillages which occur from ships that traverse the 
busy African and international waterways. 

Oil spillage is particularly common around the coasts of African countries 
that are major oil producers such as Nigeria, Angola and Gabon (UNEP, 2013, 
2021). The East African route is also characterised by heavy use of oil tankers. 
Oil spills are particularly detrimental to marine ecosystem quality, rendering 
the water largely unusable for aquaculture, recreation and transportation, and 
killing many large and small organisms within a short period. In some cases, 
seafood is tainted with smell of the petroleum hydrocarbons, making seafood 
unusable for human consumption. The Niger Delta and nearby coastal regions 
are particularly well known for the environmental degradation and security 
crisis that has been caused to the areas by oil spills to land and water (Kadafa, 
2012). Recent global statistics have revealed that oil spill incidents of varied 
magnitudes are known to have occurred around and off most coastal seaports 
in the African continent (ITOPF, 2020). More recently, in July 2020, about 
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1000 tonnes of oil was accidentally spilled off the coast of Mauritius when the 
cargo ship MV Wakashio ran aground on a coral reef on the southeast tip of 
the country and smeared about 1.5 km stretch of the coastline (Lewis, 2020). 


Marine litter is considered to be an emerging marine contaminant, especially 
given increased knowledge about chemicals associated with microplastics. The 
known impacts are centred around entanglement, ingestion and subsequent 
physical (Wright et al., 2013) and toxicological effects on biota (Browne et al., 
2013). Larger microplastics (0.1-5 mm) may impact digestive systems (Lusher, 
2015), while smaller, nano-sized particles are able to permeate lipid membranes of 
invertebrates, resulting in deformed membrane structure and ultimately cellular 
dysfunction (Alimba et al., 2021; Rossi et al., 2014). 


3.2.6 Climate Change and Ecological Impacts 


Plastics in the environment are contributing to the climate change, with current 
greenhouse emissions from the plastics industry estimating to contribute to a global 
temperature increase of 1.5 °C by 2050 (Hamilton et al., 2019). Additionally, 
plastics act as threat multipliers to climate change (UNEP, 2021); for example, the 
plastic pollution acts as an insulator increasing the temperature of beaches, which 
in addition to increasing global temperatures can affect the biodiversity of the 
beaches (Lavers et al., 2021; Sevwandi Dharmadasa et al., 2021). In an effort to 
mimic the effects of climate change on microplastics uptake, sea cucumbers 
sampled from KwaZulu-Natal, South Africa, were fed polyethylene fragments at 
different concentrations and at different temperatures. Ingestion rates increased 
with higher microplastic concentrations and temperatures up to 28 ?C (ingestion 
rates decreased at temperatures >28 °C). More microplastics were also retained at 
28 ?C, with these results suggesting that the effects of microplastics on biota will 
become more pronounced with increasing temperature related to climate change 
(Iwalaye et al, 2021). Similar to the social, economic and human tragedies 
associated with climate change, the environmental impacts of marine plastic 
pollution directly affect the livelihoods of coastal populations. 

Ecological impacts of litter are complex. Although open waste disposal or dump 
sites provide migratory and resident birds with nesting and feeding sites, there are 
risks of birds ingesting plastics and becoming entangled in litter. This changes the 
ecology of the species involved, specifically natural ecological activities pertaining to 
foraging and reproduction in natural habitats (Reusch et al., 2020). The exact effect on 
an ecological level is unknown, as supplemental feeding will have a positive effect on 
survival rates, which may offset entanglement and ingestion effects. Given the poor 
waste management across Africa (Willis et al., 2018), itis probable that the prevalence 
of large amounts of plastic litter may be far reaching, across the entire continent. 
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Changes in biodiversity, from entanglement and ingestion of marine litter, may have 
implications for survival of endangered species (CBD, 2016; Gall & Thompson, 
2015). In some cases, the changes in landscape, food and ecological interactions, 
due to marine litter, may result in an increase in biodiversity. For example, due to 
litter aggregating in marine benthic regions, new habitats become available where 
organisms settle on plastic items (Song et al., 2021; Weideman et al., 2020b). 


Box 3.3: COVID-related impacts 


The COVID-19 pandemic has resulted in an increase in the use of personal 
protective equipment (PPE) for both citizens and frontline workers (e.g. face 
masks, face screens, gloves, portable hand sanitizer and full protective 
clothing). Due to poor waste management practices, an increase in PPE has 
been observed in the environment globally and in Africa (Okuku et al., 2021; 
Ryan et al., 2020). The increased observation of littered PPE (Okuku et al., 
2021; Ryan et al., 2020; Thiel et al., 2021) 1s detailed in Chap. 2. 

PPE such as masks is comprised of polymers such as polypropylene 
and/or polyethylene, polyurethane, polystyrene (Ammendolia et al., 2021; 
Fadare & Okoffo, 2020; Selvaranjan et al., 2021) and gloves comprised of 
PVC, latex and nitrile (De-la-Torre & Aragaw, 2021). Once the PPE ends up 
in the coastal environment, these degrade and contribute to microplastics 
contamination (Fadare & Okoffo, 2020). 

In coastal organisms, the presence of PPE can cause impacts due to 
entanglement, ingestion and smothering—though depending on numbers this 
impact of PPE specifically may be trivial compared to overall marine litter. 
The monitoring of effects and mitigation measures of PPE is limited both 
globally and across Africa. 


3.3 Social, Economic and Human Impacts 


The interaction between humans and the ocean is important for our social, economic 
and mental well-being. Humans rely on the marine environment for food sources 
both from a subsistence and economic perspective (refer to Chap. 1). The ocean 
also plays an important role in terms of recreation, shipping and tourism (Newman 
et al., 2015), see Chap. 1 for more details. The presence of marine litter can impact 
these activities, as well as have a potential negative impact on human health (Van 
der Meulen et al., 2014). The social and human health impacts of marine litter are 
not well understood worldwide, even less so in Africa. There is a lack of published 
literature that explores the impacts of marine litter on the economic and social well- 
being of humans and its effects on human health. This section focuses on what is 
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known about the social, economic and human impacts of marine litter in Africa. Most 
literature of social impacts of marine litter focuses on South Africa, albeit still with 
many gaps in knowledge. The remaining African countries had little, to no, literature 
available. 


3.3.1 Social Impacts 


The social impacts of marine litter consider its effects on the quality of peoples' lives, 
which can include: the loss of non-use values, impacts on cultural services, recreation 
and aesthetics (Ballance et al., 2000; Mouat et al., 2010). The interconnected social 
and economic impact on safety and navigation is also discussed below. 


Loss of Non-Use Value and Cultural Services 


Non-use value relates to the positive impact on a person in knowing that an ecosystem, 
species or resource exists, and that it will be around for future generations. This value 
is unaffected by whether or not the person visits the place (Mouat et al., 2010). Studies 
have found that visiting the ocean can have positive impacts on people's mood and 
can even reduce an individual's blood pressure (UN Environment, 2017). However, 
the presence of marine litter on a beach can result in negative mood changes (Arabi & 
Nahman, 2020; Beaumont et al., 2019; GESAMP, 2015; UNEP, 2016). 

The marine environment contributes towards emotional and/or cultural services. 
People can feel attached and attracted to animals such as dolphins, whales and turtles. 
They also form part of cultural heritage to some groups. The potential loss of these 
animals can have an impact on peoples' well-being (Beaumont et al., 2019; UNEP & 
GRID-Arendal, 2016). 

The marine environment contributes to spiritual and/or religious services. Many 
religions identify the interface between land and sea as a place where they can receive 
intercession with their deity (Preston- Whyte, 2008). In the African SIDS particularly, 
there is a strong spiritual link to the sea. Indeed, the ocean represents both freedom 
from oppression and a memorial for all the lives lost at sea during transportation 
and exploitation in colonial times (Baderoon, 2009). There is ancient symbolism in 
the cleansing during immersion that takes place during religious beach ceremonies, 
for example: in South Africa, black South Africans in Durban have a strong cultural 
connection with the beach (Preston-Whyte, 2008). It is common to experience the 
sound of drums together with singing which announces the pre-dawn ceremony. 
Worshippers pray and sing and are dowsed in the waves as part of ceremonial rituals 
(Preston-Whyte, 2008). 

No studies were found in Africa that show specifically the impacts of marine litter 
on non-use or cultural values. 
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Reduced Recreational Activities and Aesthetic Value 


Beaches and oceans are used for a variety of recreational activities such as 
swimming, diving, paddle boarding, scuba diving, kitesurfing and wave surfing. 
Surfing is a recreational sport but can also be considered having a cultural value to 
many communities, defining their way of life (Booth, 2005). The presence of 
marine litter can have negative impacts on recreational users from both an aesthetic 
and safety perspective (Beaumont et al., 2019). 


Box 3.4: Case Study—Marine Litter Impact on Tourism: 


A study by Balance et al. (2000) in Cape Town, South Africa, interviewed 
local and non-local beach users to determine the perceived importance of beach 
cleanliness. Foreign tourists in particular rated beach cleanliness as the number 
one factor in choosing a beach to visit. Approximately half of the people 
interviewed stated that they were willing to spend more than seven times an 
average trip cost to visit a clean beach (it is noted that this is a stated preference, 
not an actual measured response). In addition, 44% of residents were willing to 
travel 50 km or more to visit a clean beach. The presence of more than 10 large 
litter items per meter of beach would deter 97% of visitors from visiting that 
beach again, reducing the recreational value by R300,000 per year. The total 
impact on the regional economy could equate to a loss of billions of Rands per 
year. The estimated total annual recreational value of specific beaches in the 
Cape Peninsula was at least R3—23 million. 


The presence of marine litter on a beach results in a loss of aesthetic value, which 
impacts the way people enjoy the environment (Beaumont et al., 2019; Werner et al., 
2016), thus affecting a person's quality of life. Not visiting the coast due to the 
presence of litter can also have physical, mental and emotional health implications 
due to reduced physical activity and the lack of social interactions with family and 
friends (Arabi & Nahman, 2020; Beaumont et al., 2019). A study in Accra, Ghana, 
found that residents are concerned about unclean beaches. Unclean beaches were 
one of the top issues identified by the participants of the study (Van Dyck et al., 
2016). People in Accra seem to be desensitised to years of litter campaigns and 
consider authorities to be responsible for the issue of marine litter (Van Dyck et al., 
2016). People tend to litter more in areas that are already littered (Van Dyck et al., 
2016). The negative impacts on the aesthetics of a beach due to the presence of litter 
have been seen along the Benin coasts and Port Bouet, Vridi, Grand Bassam in Cóte 
d'Ivoire, which are popular tourist beaches (UNEP, 1999). Sharp objects in marine 
litter can also cause health issues by injuring beach users and can discourage local 
people from using the beach for recreational activities such as playing football or 
exercising. 
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From an education and social change perspective, a study in Durban, South Africa 
found that beach goers had a negative perception towards single-use plastics and had 
a high understanding of the impacts of single-use plastics on the environment. These 
beachgoers stated that they were willing to reduce their use of single-use plastics to 
dampen these environmental impacts (Van Rensburg et al., 2020). 


Safety and Navigational Hazards 


Litter, particularly plastics tend to clog drains, waterways and sewers when there 
is heavy rainfall. This results in damage to properties, weakening of infrastructure 
and can be of risk to lives (Sambyal, 2018; Turpie et al., 2019). In 2018, clogged 
drains during a heavy rainfall event in Accra, Ghana, resulted in the loss of 150 lives 
(Sambyal, 2018). In Malawi, flooding has become a common occurrence where, in 
2019, flash flooding in the City of Lilongwe damaged 179 households and possibly 
two lives were lost due to the clogging of drains by plastic litter (Turpie et al., 2019). 
The building up of litter in drains and rivers and the subsequent flushing of high 
volumes of litter during rainfall events (as observed in Biermann et al., 2020) is 
also likely to increase navigation issues. These problems need to be addressed by 
improving waste management, urban planning and draining maintenance. However, 
this is costly and most African countries cannot afford to implement such activities 
(Turpie et al., 2019). The Emergency Services Department in Malawi clears drains 
monthly or on an ad-hoc basis. The collected waste is left on the side of the road 
because the Department does not have the resources to transport the waste for disposal 
so the waste re-enters the environment resulting in a continuous cycle (Turpie et al., 
2019). 

The presence of marine litter in ocean waters, particularly discarded fishing gear, 
ropes and plastic bags present hazards to navigation of vessels and personnel. From 
other regions, we know that propellers get tangled by discarded ropes and fishing 
lines resulting in vessel instability, plastic bags clog water intakes resulting in damage 
to pumps and collision with litter can result in damage to propellers which can cause 
injuries to personnel or even death (Mouat et al., 2010; Newman et al., 2015; Ten 
Brink et al., 2009; Turpie et al., 2019; UNEP, 2016). 

Impacts on safety and navigation have both a social and economic impact. In 
2010, the estimated cost of repairs and lost time at sea, from fishing gear and other 
macroplastic blocking inlet pipes and entangling propellers, was approximately 596 
of total fishing revenue (Mouat et al., 2010). 

Marine litter can delay the response time of emergency services in cases of rescue 
missions at sea due to the entanglement of propellers and clogging of inlet valves of 
rescue vessels. This delay in responding to a rescue mission can result in death of 
personnel that may have required urgent medical assistance (Abalansa et al., 2020). 

Marine litter can delay the response time of emergency services in cases of rescue 
missions at sea due to the entanglement of propellers and clogging of inlet valves of 
rescue vessels. This delay in responding to a rescue mission can result in death of 
personnel that may have required urgent medical assistance (Abalansa et al., 2020). 
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The impacts of marine litter have been seen on occasion in the Port of Durban, 
South Africa, after heavy rainfall events. These events also result in considerable 
unplanned cleaning costs for Ports and municipalities. Estimated clean-up costs of 
marine litter due to storm events in the Port of Durban in 2019 ranged between 
ZAR52 800 (USD3 400) and ZAR1 046000 (USD68 400) and totalled ZAR4 350000 
(USD284 800) during that period alone (Arabi & Nahman, 2020). The costs related 
to the impacts of marine litter can be quite significant and have longer term impacts 
on the economics of a country. 


3.3.2 Economic Impacts of Marine Litter 


The economic impacts of marine litter consider its negative effects of a monetary 
nature, specifically affecting safety and navigation (discussed in Sect. 3.3.1.3, 
Safety and navigational hazards), fisheries, cultural services and ecosystem 
services. In 2005, the World Resources Institute published the Millennium 
Ecosystem Assessment (MEA), which provided a framework that categorises 
ecosystem services into provisioning services, supporting services, regulatory 
services and cultural services (Ecosystems & Human Well-being, 2005). Each of 
these categories includes several economic actors (e.g. fisheries and aquaculture) 
that are directly impacted by marine plastic pollution (Haines-Young & Potschin, 
2012). The MEA categorisation of ecosystem services is used to discuss the 
impacts on fisheries, cultural services and ecosystem services below. The 
economies of plastic stakeholders are also discussed below. The interconnected 
social and economic impact on safety and navigation is discussed above under 
social impacts. 


The Economies of Marine Litter 


Environmental economics considers marine litter to be a ‘public bad’ which is both 
non-excludable and non-rivalrous (Common & Stagl, 2005). As is the case for most 
environmental ‘public bad’, marine plastic pollution is an example of market 
failure that can be attributed to both a missing market and negative externalities 
(Common & Stagl, 2005; Oosterhuis et al., 2015). The missing market results from 
the absence of a definition of an acceptable level of marine litter from those 
involved in the production of plastic and those requesting a reduction in marine 
plastic litter. Finding agreement between the two groups is not an easy task 
considering the large number of individuals, private companies, organisations and 
governments involved. In the middle, we have the consumers, who contribute, both 
directly and indirectly, to marine litter. The involvement of waste managers and 
recyclers is also essential in these discussions. Such negotiations, although difficult 
to put in place, can result in the conception of suitable schemes and initiate the 
setting up of a circular economy. The Ellen MacArthur Foundation initiated such 


3 Impacts and Threats of Marine Litter in African Seas 111 


discussions internationally in 2017 and the Global Commitment 2020 Progress 
Report attests to the resultant benefits (Ellen MacArthur Foundation, 2017, 2020). 
Nevertheless, with the exception of South Africa, African states are not yet 
involved in this initiative. For further discussions on the circular economy, see 
Chap. 4. The market failure in the marine plastic litter problem is also ascribed to 
the existence of negative externalities. These are usually described as adverse side 
effects of the actions of the producers and the consumers that impact the welfare or 
production of others. For example, the fisheries and the tourism industry are 
adversely affected by marine litter (Beaumont et al., 2019; UNEP, 1999; Viool 
et al., 2019). Since the costs of the undesired side effects are not incurred by the 
producers and those involved in the act of marine littering, there is no financial 
incentive to promote a behavioural change on individual, industrial or institutional 
scale. 

The plastic manufacturing industry is flourishing due to the high demand for 
plastic products and the low price of the plastic raw materials. Babayemi et al. 
(2019) reported that from 1990 to 2017, 117.6 Mt of plastics entered the African 
continent through 33 countries: 86.1 Mt of primary plastics (pellets) and 31.5 Mt as 
final products. This figure excludes local production, for industrialised countries 
like South Africa, where local production outstrips importation. Six countries with 
significant contributions to this imported amount were Egypt (18.496), Nigeria 
(16.9%), South Africa (11.6%), Algeria (11.2%), Morocco (9.6%) and Tunisia 
(6.9%). By 2030, the continent is predicted to consume 344 Mt of plastic 
(Babayemi et al., 2019). To put this figure into perspective, in 2019, almost 370 Mt 
were produced globally (Plastic Europe, 2019). The setting up of a circular 
economic strategy is a sustainable and necessary solution, but it involves significant 
financial investment. Dedicated and location specific life cycle analysis are 
required to determine most cost effective, humane and environmental options. In 
some cases, alternatives to plastics can be more costly and may have less efficient 
physical properties or other adverse environmental effects. In a linear economy, 
focusing on financial benefits of the producers, manufacturing plastic remains a 
better strategy. When taking into account the impacts of marine plastic pollution on 
ecosystem services and their associated values, the cost for the production of new 
virgin plastic would rise significantly, and a circular economy would become more 
attractive. 


Impacts on Provisioning Services: Fisheries and Aquaculture 


The fisheries sector is probably one of the economic actors that is the most 
impacted by marine litter, while paradoxically being a major contributor to the 
problem (Arabi & Nahman, 2020). It is estimated that abandoned, lost, discarded 
fishing gear (ALDFG) from industrial and artisanal fishing makes up 48% of the 
mass of plastic in the infamous North Pacific gyre Lebreton et al. (2018) and less 
than 10% by volume of the plastics found in the ocean overall (Macfadyen et al., 
2009). Commonly known as ‘ghost gear’, they continue to catch fish years after 
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they have been lost in the ocean. Consequently, ghost fishing contributes to the 
ongoing depletion of fish stocks. Several studies indicate that ghost fishing 
decreases landed catches of market species by 0.5—3096 in various regions and 
competes effectively against fishers for their daily catch (Brown & Macfadyen, 
2007; Laist, 1987; Sancho et al., 2003; Santos et al., 2003; Sukhsangchan et al., 
2020). 

Although ALDFG is often blamed for decreasing fish stocks in Europe and North 
America, scientific data is lacking for the African continent (Gilman et al., 2016). 
East of Africa, Al-Masroori et al. (2004) investigated the catch rate of simulated lost 
fish traps near Muscat and Mutrah, Sultanate of Oman. The study estimated that ghost 
fishing mortality was 1.34 kg/trap/day. An exponential model was used to evaluate 
the total mass of fish caught over different time periods, and it predicted that each 
trap would catch 67 and 78 kg during 3 and 6 months, respectively (Al-Masroori 
et al., 2004). More recently, Randall (2020) summarised the potential impacts of 
ALDFG on the South African fisheries sector by extrapolating the Global Ghost 
Gear Initiative (GGGI) methodology to estimate the impacts of several gear classes. 
The report suggests that the fishing sector with the greatest risk of ALDFG is the 
gillnet sector, the second highest risk is in the sectors of West Coast rock lobster 
(trap only, not hoopnet), South Coast rock lobster and the exploratory octopus trap 
fishery. The remaining fisheries have a low risk of creating ALDFG (Randall, 2020). 
Richardson et al. (2019) provide a baseline estimate that can be extrapolated to Africa, 
i.e. 5.7% of all fishing nets, 8.6% of all traps and 29% of all lines were lost to the 
world's oceans in 2017 (Richardson et al., 2019). The absence of data does not imply 
that ghost fishing is not affecting African countries. On the contrary, a reduction in 
fish catch on the African continent can potentially have severe repercussions on the 
availability of food. An initiative is underway by the Sustainable Seas Trust, through 
the African Marine Waste Network, to estimate the socioeconomic costs of ALDFG 
in African seas (Sustainable Seas Trust, 2021). 

The cost of navigational interference by ALDFG and other litter is covered in 
Sect. 3.3.2.1. Safety and navigational hazards. Furthermore, the cleaning and repair 
of fishing gear with trapped plastic debris is among the additional activities that most 
industrial fishing companies have to consider in their operations (Macfadyen et al., 
2009). 

Another economic sector that is both affected and contributes to the ocean 
plastic problem is caged aquaculture, particularly the shellfish farming industry. 
Typically, the farming structures are made of metal wires coated with PVC or other 
equivalent plastics, to protect them from rusting. Furthermore, a considerable 
number of polypropylene ropes is used for mooring purposes. Over time, these 
ropes wear and photodegrade, breaking down into microplastics that can be easily 
ingested by wild and farmed marine organisms. Though there is global literature on 
the contribution of aquaculture to marine litter, there is an absence of data on how 
the plastic material is managed during and after its usage or affect the organisms in 
and outside these commercial farms. In general, there is an absence of scientific 
studies on the distribution and impacts of marine litter, and plastics from sea-based 
sources and the African continent is no exception (Gilardi et al., 2020). The 
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aquaculture industry is relatively small in Africa, but growing (see details in 
Chap. 1), and so its contribution to marine litter, and marine litters effects on it are 
expected to increase. 

The impacts of plastic litter on individual organisms, as discussed in the Sect. 3.2 
Environmental impacts of marine litter, are well documented, but translating these 
impacts to fish stocks is not an easy task. Considering that several other stress factors, 
such as over-fishing and climate change, also contribute significantly to marine fish 
stock depletion, the distinct impact of marine litter is difficult to assess and can often 
be considered a threat multiplier (UNEP, 2021), rather than a standalone stressor. 

A practical fishing technique that is growing worldwide among needy 
communities is the use of mosquito nets as fishing gear. This practice is used in at 
least 15 African countries (Short et al., 2018). Mosquito nets are either cheap or 
free in countries affected by malaria and are used as beach seines or drag nets. 
However, the small mesh size (0.6-1.2 mm) catches juvenile fishes and contributes 
to fish stock depletion (Jones & Unsworth, 2020). As they are not built for fishing 
purposes, they often break while in operation. The effect of these nets and 
anti-mosquito chemicals they often carry as marine litter is unknown. 

In 2016, fisheries and aquaculture directly contributed 1.3% to the African GDP 
and employed over 12 million people (58% in the fishing and 42% in the processing 
sector) (Tall et al., 2016). Employment multiplier effects are remarkable in certain 
regions: for example, for every fishers' job, 1.04 additional onshore jobs are created 
in Mauritania, and this ratio increases to 3.15 in Guinea (de Graaf & Garibaldi, 2014). 
From an economic perspective, these ratios demonstrate the potential for further job 
creation through value chain development in the African fisheries and aquaculture 
sector. Therefore, considering the existing global pressures on the fisheries sector, a 
reduced daily catch as a result of marine litter should by all means be prevented to 
protect the regional economic drivers of this sector in the coming years. 


Economic Impacts on Cultural Services: Recreation, Aesthetics 
and Heritage 


Another economic sector that is directly impacted by marine litter is the tourism 
industry. Pre- COVID, tourism contributed on average 9-10% of the GDP of SIDS 
(World Bank Group, 2015). For example, tourism contributed 24.4% of the GDP of 
the Seychelles in 2013 (World Bank Group, 2013) compared to 796 in continental 
Africa. 

The SIDS tourism relies on beautiful, clean, sandy beaches, yet these island states 
are the most disproportionately impacted by marine litter (van der Mheen et al., 2020). 
With small land areas and relatively small human populations, the consumption of 
plastics is proportionally modest when compared to continental states. However, their 
large exclusive economic zones harbour a considerable amount of plastic originating 
from the most polluting states (Lachmann et al., 2017). The Seychelles is a good 
example. Computational models generated from sea surface currents and windage, 
as well as empirical evidence from brand audits, have shown that the majority of 
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plastic debris accumulating on their beaches originate from South East Asia (Duhec 
et al., 2015; Dunlop et al., 2020). 

The tourism industry responds by continuous cleaning of targeted beaches at an 
additional cost. However, remote areas are left to accumulate large litter loads (Burt 
et al., 2020). Quite often, voluntary clean-up commitments by NGOs or government 
work programmes (such as Working for the Coast Programme, South Africa) are the 
sole clean-up campaigns for these regions (Ryan & Swanepoel, 1996). In the current 
global COVID pandemic, travel restrictions and temporary closure of borders are 
common. The resulting impacts on the tourism industry are severe, with considerable 
loss of revenue (Skare et al., 2021). Several hotels are on technical temporary closure 
pending a return to normal (Chummun & Mathithibane, 2020). Their beaches are 
currently not being cleaned. 


Impact on Ecosystem Services 


As described thoroughly in the previous sections (see Sect. 3.2.4), marine organisms 
are interacting with this unprecedented presence and abundance of plastic. A recent 
laboratory study on four globally distributed coral species indicates that ingested 
microplastics are encrusted in the calcium carbonate structure (Hierl et al., 2021). 
The long-term effects on these reef-building organisms are not known, but corals may 
become an unexpected microplastic sink. Considering that coral reefs are already 
under enormous pressure caused by global phenomena such as ocean acidification 
and climate change, the ever-growing amount of plastic in the marine environment 
will worsen the strain on corals. The threat of marine litter to ecosystem services, 
from a global perspective, is captured in Chap. 1. Data for Africa on this topic is 
lacking; however, marine litter is considered a threat multiplier for coastal ecosystems 
(UNEP, 2021). 


Box 3.5: IOC Study 


Aware of the threats posed by unmanaged plastic waste, the Indian Ocean 
Commission (IOC) has initiated programmes for its member countries, which 
include three African SIDS (Mauritius, Seychelles and Comoros), as well as La 
Réunion and Madagascar. In 2014, an initial study evaluated and mapped waste 
management systems in the region (Fig. 3.2). The resulting report included 
several recommendations to optimise waste management in the IOC member 
states (Indian Ocean Comission, 20212). One noteworthy recommendation is 
the need to address waste management at the regional level. In 2019, the IOC 
published an ambitious regional action plan to specifically enhance the regional 
plastic waste management system and also to pave the way for the Expédition 
Plastique dans l'Océan Indien (ExPLOI) project that is expected to start in 
2021 (Indian Ocean Comission, 2021b). 
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Financed by the Agence Française du Developpement, this ambitious 
endeavour intends to address the different aspect of plastic waste and 
pollution management in the region. Through the SWIOFISH2 programme, 
the IOC is extending the regional initiative to the AIODIS (Indian Ocean and 
African Island Developing States) (Indian Ocean Comission, 2021c). This 
unique platform of eight countries that include all the African SIDS (Cape 
Verde, Guinea-Bissau, Sao Tome and Principe, Comoros, Mauritius, 
Madagascar, Maldives and Seychelles) is an opportunity to collaborate, to 
share experiences and meet specific challenges such as improving the 
sustainable management of their vast maritime territories, developing their 
Blue Economies and promoting circular economies. Marine plastic pollution 
is on the priority list of this collaboration. Even if the data is cruelly scarce on 
plastic pollution and the related impacts in the African island states, the 
ongoing collaborative projects and initiatives will contribute to narrowing the 
gap in the near future. 


3.3.3 Human Health Impacts 


Considering the reliance of subsistence fishing as a food source particularly in Africa, 
the potential impacts of marine litter on human health are concerning. Human health 
impacts could be direct as a result of injuries and death, as well as indirect, e.g. 
ecosystem decline, loss of nutrition, chemical and other risks. Discarded containers 
have been shown to influence the seasonal distribution of dengue mosquitoes in rural 
settings in India (Shukla et al., 2020). Focused research is needed to understand 
the extent of this risk. Once we understand the risks, mitigation measures can be 
put in place to educate and advise communities of the impacts of marine litter on 
their health. It is worth noting that the World Health Organization (WHO) regards 
microplastics as a minor human health issue at this time (Naidoo et al., 2020; WHO, 
2019). 


Transfer Through the Food Chain 


Microplastics present in the marine environment are ingested by marine organisms. 
When organisms are consumed as a whole, this forms a direct pathway to humans 
through the food web, thereby potentially affecting human health. Microplastics 
have been found in fish and shellfish which are commonly consumed by humans. It 
is of particular concern in shellfish, oysters, mussels, sea urchins, sea cucumbers 
and small fish which tend to be eaten whole without removal of the digestive tract 
(Arabi & Nahman, 2020; Landrigan et al., 2020; Turpie et al., 2019; UNEP, 2016; 
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Werner et al., 2016). In Tunisia, it is estimated that consumption of local mussels 
results in the ingestion of an estimated 4.2 microplastics capita !, year! (Wakkaf 
et al., 2020). For South Africa, human consumption of microplastics by mussels 
was estimated to be 3.03 microplastics capita ! year! (Sparks et al., 2021). Three 
commercially important small pelagic fish species in South African waters, namely 
European anchovy (E. encrasicolus), West Coast round herring (E. whiteheadi) and 
South African sardine (S. sagax), were found to contain on average at least 1 
microplastic per fish (Bakir et al., 2020). It should be noted that microplastics can 
also be ingested via other food sources, including honey, beer and tap and bottled 
water. Due to their small size, microplastics can also be inhaled, similar to fine 
particulate matter (Chen et al., 2020; De-la-Torre, 2020); however, no studies exist 
on these topics in Africa yet. 

To date, research looking at the incidences of endocrine disruption and the 
ingestion of plastics are largely lacking. Although certainly possible, there is 
currently only limited evidence to support it (Amereh et al., 2019; Chen et al., 
2021; Rochman et al., 2014). Guttered fish are still an area of potential concern. 
The consumption of dried fish is popular in South Africa and dates back to the 
seventeenth century. Although these are gutted, and therefore microplastics in the 
gut may be removed, there is still the potential for chemical accumulation in other 
tissues (Naidoo et al., 2020). In addition, the drying process requires a large 
amount of salt which has also been found to be contaminated with microplastics 
(Naidoo et al., 2020). 

Endocrine disruption has been associated with chemical additives used in the 
plastics industry such as bisphenol A (BPA), phthalates and brominated flame 
retardants. Endocrine disrupting chemicals can affect the unborn foetus, children at 
early developmental stages and adolescents, as well as the general population. 
These can have human health impacts if introduced into the human body either for 
medical purposes or through accidental inhalation or ingestion (Arabi & Nahman, 
2020; Godswill & Gospel, 2019; Turpie et al., 2019; UNEP, 2016). Studies have 
also looked at the ability of plastics to sorb environmental pollutants such as heavy 
metals, POPs, including polychlorinated biphenyl (PCBs), polybrominated 
diphenyl ethers (PBDEs), organochlorine pesticides (OPCs) such as 
dichlorobiphenyl trichloroethane (DDTs), hexachlorocyclohexanes (HCHs), 
polycyclic aromatic hydrocarbon (PAHs) alkylphenols, bisphenol A (BPA), 
parabens, estrogenic steroids and metals (cadmium, aluminium and zinc) on their 
surfaces (Menéndez-Pedriza & Jaumot, 2020; Scutariu et al., 2019). Newer 
unregulated compounds replacing previously identified toxic chemicals are also a 
concern. In addition, there is concern of marine plastics interacting with 
pharmaceuticals such as antibiotics, antidepressants and beta-blockers 
(Menéndez-Pedriza & Jaumot, 2020; Scutariu et al., 2019). The extent of the 
impacts of these on organisms, including humans, is not understood. Plastic 
pollutants have been found in over 83% of tap water samples around the world. 
This study suggested that individuals could be consuming 3000-4000 plastic 
particles from tap water annually (Godswill & Gospel, 2019), as such ingestion of 
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plastic through seafood needs to be considered in line with other ingestion 
pathways as well as the sorption potential of chemicals in those pathways. 

The large amounts of marine debris in the ocean have resulted in a substrate for 
microbial colonisation and a new potential route of dispersal, thereby supporting 
microbial communities (Werner et al., 2016), including antibiotic-resistance 
bacteria (Moore et al., 2020). This causes concerns regarding the transport of 
pathogens on marine litter and its possible impact on environmental and human 
health aspects (Naidoo et al., 2020; Turpie et al., 2019; UNEP, 2016; Werner et al., 
2016). The need for further research on this is imperative to fully understand the 
scale of the problem which could have possible implications for the aquaculture 
sector and the Blue Economy in Africa. See Chap. 1 for details on the Blue 
Economy in Africa. 


Spreading of Diseases 


As discussed earlier, litter clogs drains and storm water which could lead to 
flooding during periods of high rainfall. The plastic containers and hollow surfaces 
can hold water themselves, increasing the risk of mosquito breeding grounds and 
therefore increasing the risks of malaria. There is also some evidence of marine 
litter supporting cholera and bacteria that cause gastrointestinal diseases (Krystosik 
et al., 2020; Newman et al., 2015; UNEP, 2016). In Kampala, Uganda, flooding led 
to five cholera outbreaks between a period of 11 years. Increased risk of disease 
outbreak due to a lack of proper waste disposal has been found in Malawi during 
the wet season. In 2018, 929 cholera cases were recorded which resulted in 
30 deaths (Turpie et al., 2019). Aedes aegypti is a species of mosquito that breeds in 
stagnant water in artificial substrates such as discarded tyres, cans and plastic 
containers and has been linked to the spread of the Zika virus. In 2007, a Zika virus 
outbreak occurred in West Africa and spread into subtropics. The spread of such a 
virus is exacerbated by poor waste collection and management (UNEP, 2016). A 
study conducted in Dar es Salaam City, Tanzania, in 2014 during a dengue fever 
virus outbreak found that the most common breeding grounds for Aedes 
mosquitoes were discarded plastic containers and tyres (Mboera et al., 2016). 

An increase in sea level, wind speed, wave height and altered rainfall conditions 
will lead to an increased amount of floating plastic debris along coastal areas. 
These increased amounts of plastic debris can result in negative health impacts for 
recreational ocean users (Keswani et al., 2016). Plastic debris, microplastic 
particles and fibres in the marine environment can transport hazardous 
microorganisms, including vectors for human disease (Keswani et al. 2016; 
Landrigan et al., 2020). In a study in Zanzibar, plastic litter from four rural sites 
was analysed for bacteria. Diverse bacterial species, of which many were multidrug 
resistant, were found on the plastic waste items including three human pathogens: 
Citrobacter freundii, Klebsiella pneumoniae and Vibrio cholerae. Plastics were 
therefore confirmed to act as reservoirs for bacterial growth which can lead to the 
transmission of infectious diseases and antimicrobial resistance (Rasool et al., 
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2021). Escherichia coli and other pathogenic species have been detected on plastics 
in the marine environment and on public beaches resulting in the exposure of 
humans to these pathogens (Keswani et al., 2016; Landrigan et al., 2020). There is 
a need for more focused research in this area to identify all the risks related to 
marine litter on beaches and the ocean with regards to the spreading of diseases. 


Hazards to Swimmers, Divers and Waste Pickers (Cuts, Abrasions 
and Needle Injuries) 


Beach users are at risk of injury due to the presence of broken glass, pieces of metal, 
sharp plastic fragments and medical waste often found in marine litter. A risk that is 
often not considered is the exposure during clean-ups, or by individuals (e.g. beach 
combers, waste pickers and homeless individuals) who in countries such as Sierra 
Leone sort through marine litter containing broken glass and sharp objects such as 
needles (Sankoh, 2021, personal communications). Some of these communities do 
not have the necessary protective equipment such as masks and gloves when sorting 
through waste and are therefore more exposed to possible injury or to pathogens 
which can lead to respiratory infections, skin diseases, chronic diseases and mental 
illness. They often lack the knowledge of the impacts of exposure to waste on their 
health (Made et al., 2020). A study in Johannesburg, South Africa, found that waste 
pickers at dumpsites tend not to visit clinics for medical help and assessments due 
to the fear of being judged or discriminated against (Made et al., 2020). 

Discarded fishing nets and ropes can cause risk to swimmers and divers who can 
get tangled in them (Beaumont et al., 2019; Tsagbey et al., 2009; Werner et al., 
2016). In a study in Accra, Ghana, representatives from four different environmental 
organisations experienced injuries such as wounds, diseases and discomfort from 
marine litter on beaches (Van Dyck et al., 2016). 


Leaching of Poisonous Chemicals 


Components of plastics like plasticizers and additives can be toxic to human health 
due to the leaching of chemicals. The amount of toxic chemicals in the ocean is 
relatively low, but this can become important when large amounts of debris with 
high levels of toxic compounds are accidentally deposited into the ocean (Werner 
et al., 2016), such as during the M/V X-Press Pearl nurdle spill. Exposure to 
combustion, heat and chemicals led to agglomeration, fragmentation, charring and 
chemical modification of the plastic, creating an unprecedented complex spill of 
visibly burnt plastic and unburnt nurdles. This added chemical complexity included 
combustion-derived polycyclic aromatic hydrocarbons. A portion of the burnt 
material contained petroleum-derived biomarkers, indicating that it encountered 
some fossil-fuel products during the spill (de Vos et al., 2021). 
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3.4 Conclusions 


Most of the African data available on marine plastic litter focuses on the 
distribution and sources (refer to Fig. 2.la—b, Chap. 2). This provides a strong 
foundation and an optimistic outlook for the coming years in understanding the 
impacts of marine litter. A similar profile in terms of research can be found in 
Europe where the best represented topics within European projects were ‘Policy, 
Governance and Management’ and ‘Monitoring’. Comparatively ‘Risk 
Assessment’, ‘Fragmentation’ and ‘Assessment Tools’ were underrepresented 
(Maes et al., 2019). Several global scientific initiatives such as capacity building, 
technology transfer and collaborations can contribute to promote marine plastic 
pollution research in Africa. The African continent needs to put research effort into 
understanding the impacts of marine plastics specifically on human health, the 
economy of the continent as well as the social impacts associated with it. In order 
to develop policies and management strategies to aid with how to handle plastics 
from a manufacturing, use and reuse perspective, we need to understand the 
impacts holistically. However, in a continent stricken by poverty, environmental 
research is seldom prioritised. Public expenditure tends to focus on areas such as 
education, agriculture and health. For example, in the current context of the global 
COVID-19 pandemic, improving sanitation, hygiene and access to potable water is 
a high priority to reduce the spread of the virus (Jiwani & Antiporta, 2020; 
Marcos-Garcia et al., 2021). Improving sanitation, sewage systems and hygiene 
will also reduce marine litter inputs, and cross benefits should be sought where 
possible. Nevertheless, taking into account the current and forthcoming impacts of 
marine plastic litter, there is a need to address the problem with innovative 
measures. There is a need for knowledge transfer and capacity building to reduce 
plastic where possible, while implementing better waste management systems and 
infrastructure throughout Africa. 
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Annex 3.1 Total Number of Marine Litter Impact Studies 
Published across Africa in Peer-Reviewed Journals 


as of December 2021 
Impact Country/region Total number of studies | Citations 
Social South Africa 4 Preston-Whyte (2008), 


Ballance et al. (2000), Van 
Rensburg et al. (2020), 
Arabi and Nahman (2020) 


Accra, Ghana 


Van Dyck et al. (2016) 


Human health 


South Africa 


Naidoo et al. (2020), 
Made et al. (2020) 


Accra, Ghana 


Van Dyck et al. (2016) 


Environmental 


South Africa 


13 


Mbedzi et al. (2019), Ryan 
et al. (2016) Reynolds and 
Ryan (2018), Weideman 
et al. (2020a, 2020b), 
Naidoo et al. (2016), 
Bakir et al. (2020), Nel 
and Froneman (2018), 
Iwalaye et al. (2021), 
Sparks (2020), Sparks and 
Immelman (2020), Best 

et al. (2001) Shaughnessy 
(1980), Cliff et al. (2002) 


Nigeria 


Biginagwa et al. (2016), 
Akindelea et al. (2019), 
Adeogun et al. (2020) 


Kenya 


Kosore et al. (2018) 


Mauritania, Canary 
Islands 


Rodríguez et al. (2013) 


South Atlantic Ocean 


Ryan et al. (1988) 


Economic 


South Africa 


Ryan and Swanepoel 
(1996), Arabi and 
Nahman (2020) 


Mauritius 


Chummun and 
Mathithibane (2020) 


Mozambique 


Jones and Unsworth 
(2020) 


African Continent 


Skare et al. (2021) 


sub-Saharan, Indian 
Ocean nations 


Short et al. (2018) 
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Summary This chapter provides an overview of the international and regional legal 
and policy frameworks relevant to the prevention and management of marine litter. 
These instruments set the obligations and guidance for national action of participating 
countries. Legal and policy responses by governments provide an opportunity to 
address the many drivers of marine litter across the life cycle, from the design of 
products to the management of the waste they generate. Public awareness, consumer 
behaviour and industry engagement also play key roles in preventing marine litter. 
These interventions alone remain voluntary, fragmented and insufficient to tackle 
the marine litter problem. The national and/or regional responsibility of parties to 
prevent marine litter as established by these frameworks is not unique to the countries 
of Africa, and many of the barriers to effective compliance are shared with developing 
countries in other regions. The social context in which national implementation 
measures must operate can be unique to countries or regions. This chapter summarises 
the duties established by the legal and policy frameworks at the international and 
regional levels that may be applied to the issue of marine litter. It provides an African 
context to the barriers and drivers of effective implementation of national measures in 
compliance with international obligations. The scope of this chapter extends beyond 
the responsibility to prevent marine pollution, to establish a holistic and integrated 
duty of governments to provide a healthy environment and sustainable livelihoods as 
recognised in the global Sustainable Development Goals (SDGs). The review of these 
international, regional and national legal and policy frameworks therefore considers 
the inclusion of these broader principles to underpin prevention and management of 
marine litter. 
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4.1 Introduction 


The development of effective policies and legal frameworks for the prevention and 
management of marine litter is driven by the responsibilities of governments to 
protect their environment, support the rights of their citizens, and, increasingly, 
public awareness of the consequences of the unsustainable generation of waste and 
inadequate management thereof. In addition, obligations are also set in legal and 
policy frameworks which aim to protect the global commons of the 
oceans and prevent transboundary harm to high seas marine environments and 
areas under the national jurisdiction of other coastal states. 

The prevention of marine litter in African countries is hampered by challenges 
common to developing countries worldwide. These are areas to be considered for 
global and regional capacity building and funding opportunities to underpin short-, 
medium- and long-term solutions. Importantly, the design of legislative and/or policy 
response options must consider these challenges and integrate measures to remove 
or reduce their effect. 


4.1.1 Poor, Inadequate and Fragmented Data, Information 
and Reporting 


Across Africa, there are limited data on the quantities, composition and fate of marine 
litter (refer to Chap. 2 for more details). More broadly, there are similar limitations on 
data for rivers inputs and for waste management, particularly for rural areas (UNEP, 
2018b). There are few exceptions, and some progress is being made. In South Africa, 
where research has been conducted over many years, beach litter has been tracked 
in a limited number of areas over time (Ryan, 2020). Kenya is also making progress 
in this regard. The need for establishing regular monitoring programmes, including 
beach litter surveys, has been well illustrated by the long-term data set developed 
in Seychelles, providing important data on litter fluxes to the islands (Dunlop et al., 
2020). 


4.1.2 A Lack of Targets and Metrics to Track Action 
and Progress Towards Goals 


Without robust data, it is challenging to determine baselines from which targets can 
be set, including the development of indicators to provide the metrics to measure 
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progress towards those targets. In the absence of such targets and metrics, it is 
possible to adopt regionally agreed targets and indicators that have been adopted 
and are appropriate to the local context. Some data may be extrapolated from the 
national reports transmitted on an annual basis by Parties to the Basel Convention; 
however, the quantitative data is often lacking and relates to waste generated and 
subject to transboundary movements overall rather than specifically relating only to 
marine litter. The 17 SDGs of the 2030 Agenda (UN, 2015) and associated 
indicators can also be adopted at the national level (see Annex 4.1: SDG targets and 
indicators relevant to preventing marine litter, livelihoods, and safe environment). 
In addition, the post-2020 Global Biodiversity Framework (CBD, 2021) includes 
targets and indicators relevant to the conservation of the marine environment, 
which the prevention of marine litter can help to achieve. In recognition of the lack 
of metrics, the United Nations Environment Programme (UNEP) and the 
International Union for Conservation of Nature (IUCN) developed the “National 
Guidance for Plastic Pollution Hotspotting and Shaping Action" (UNEP, 2020) to 
provide a common methodological framework that enables countries to prioritise 
interventions to abate plastic pollution—which makes up the largest volume of 
marine litter. The hotspotting methodology is being applied in Kenya, 
Mozambique, Tanzania and South Africa. 


4.1.3 Limited Research into the Environmental and Social 
Impacts, Drivers and Solutions 


The impacts of marine litter extend beyond environmental pollution and ecosystem 
degradation. Livelihoods, recreation and human health are also negatively impacted 
once plastics enter the marine environment. Research on human health impacts is 
ongoing, but socioeconomic studies are less common, particularly in Africa. Policy 
design must consider the social and economic effects of measures, particularly on 
vulnerable communities. In addition, understanding the drivers of marine litter, such 
as behaviour and access to services, will assist in the selection and design of cost- 
effective measures that target high-impact solutions and can scale nationally. In 
contrast, the banning of plastic products can lead to job losses (Godfrey, 2019), 
and careful consideration should be given to the broad spectrum of possible policy 
interventions to determine the most appropriate based on evidence. 


4.1.4 Poor Compliance and Enforcement of Existing 
Legislation 


A number of countries across Africa have adopted legislation or are in the process 
thereof, to ban or tax plastic bags of certain thickness, as well as a limited selection 
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of single-use plastics (UNEP, 2018b). Poor enforcement of these measures has 
challenged their effectiveness (Oelofse and Godfrey, 2008; Jambeck et al., 2018; 
SADC, 2021). In addition, a lack of enforcement in one country can affect 
neighbouring countries. For example, the ban on plastic bags in Kenya has been 
undermined by the illegal trade in bags across land borders (Godfrey, 2019). Where 
economic incentives have been applied, such as the industry-led PETCO (the South 
African PET Plastic Recycling Company) system in South Africa, greater success 
has been achieved in the collection of plastic bottles and, therefore, a reduction in 
their contribution to marine litter. Despite these efforts, non-recyclable plastics and 
plastics of low value are still prevalent in the environment, prompting the South 
African government to move towards mandatory Extended Producer Responsibility 
schemes (see Box: EPR in the African context—the example of South Africa). It 
should be noted that without curtailing the escalating rates of production, the 
efficacy of even the most successful recovery schemes such as PETCO will 
continue to be challenged (Ryan et al., 2021a). 


4.1.5 Absence of Integration of Environmental Justice 
in Waste Management 


SDG 16 encourages the need for environmental justice through promoting peaceful 
and inclusive societies for sustainable development, providing access to justice for all 
and building effective, accountable and inclusive institutions at all levels (see Annex 
4.1). This includes ensuring responsive, inclusive, participatory and representative 
decision-making at all levels (SDG Target 16.7) and ensuring the public has access 
to information (SDG Target 16.10). This applies to the degradation of ecosystem 
services and human harm caused by plastic pollution and associated chemicals, 
particularly the harm caused by the open burning of plastics (CIEL, 2019a, 2019b). 
Communities living in marginal lands near waste accumulation areas are more prone 
to water-borne and other diseases transmitted by pests and animals attracted to the 
waste (SADC, 2021). In some cases, the informal waste sector is dominated by 
women who are often exposed to unsafe working conditions. The livelihoods of 
this sector can also be reduced should formal waste systems be introduced (such as 
EPR schemes) that do not adequately incorporate the informal sector by reducing 
access to waste streams traditionally in their domain (US EPA, 2020). South Africa 
developed the Waste Picker Integration Guideline (DEFF, 2020b), which could be 
adapted to the local context in other African countries. 
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4.1.6 High Level of Product Importation not Matched 
by Appropriate Waste Management Capacity 


Historically, there was limited production of plastic products in Africa. However, 
despite a continued reliance on imports, production is on the increase, fuelled by 
growing economies in the region (Africa Business, 2021). However, waste 
management services and capacity have not kept pace with increasing plastic 
consumption and the resulting waste generation (UNEP, 2018b). The Southern 
African Development Community (SADC) lists some of the drivers of 
unsustainable waste management as high volumes of waste generation coupled 
with poor waste management capacity, primarily due to limited adoption and high 
costs of appropriate disposal technologies and methods (SADC, 2021). In addition, 
electronic and electrical waste and other wastes imported into African countries 
have contributed to the pressure on already stressed and inadequate waste 
management services. Therefore, it is strongly recommended that, where recycling 
facilities are not readily available for products, African countries should avoid 
producing or importing those items (UNEP, 2020) or work more closely with 
producers to appropriately manage the product at the end of life, including 
promoting the principle of design for reuse and recycling. 


4.1.7 Underfunded Waste Management Services and Limited 
Use of Market-Based Instruments 


A lack of end markets for the reuse, recycling and recovery of wastes is a key 
contributor to poor waste services in Africa (UNEP, 2018b). Several market-based 
instruments have been implemented worldwide under differing socioeconomic 
contexts. These provide examples of best practices for incorporating the polluter 
pays principle through financial incentives (and disincentives). They can also 
promote the waste hierarchy, providing support for recycling (BRS, 2013, 2019a, 
2019b; OECD, 2018). 

Despite these limitations, waste pickers in South Africa have formed an 
association to promote and protect their livelihoods. The South African Waste 
Pickers Association (SAWPA) has met with waste pickers in Kenya to promote the 
establishment of a similar association and formally bring the various waste picker 
groups of Kenya together. These associations intend to advocate for good working 
conditions and gain recognition for waste picking as an essential service by 
decision-makers and other stakeholders. The waste picker groups recognise the 
need to strengthen this network across Africa further to “help fight false solutions 
that are presented in the waste sector" (GAIA, 2020). 
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4.2 The Role of Legal and Policy Frameworks 
in the African Context and the Promotion of Equity 


The international legal framework broadly provides for the prevention of marine 
pollution, thereby establishing the duty to protect the marine environment from 
plastic pollution. Only a handful of binding international agreements address the 
issue of marine litter directly or include measures that would directly contribute to 
the prevention thereof. The binding agreements include the Basel Convention 
(Convention on the Control of Transboundary Movements of Hazardous Wastes 
and Their Disposal, 1989), the Stockholm Convention (Convention on Persistent 
Organic Pollutants, 2001), MARPOL (International Convention for the Prevention 
of Pollution from Ships) Annex V (Regulations for the Prevention of Pollution by 
Garbage from Ships, 2011) and the London Convention (Convention on the 
Prevention of Marine Pollution by Dumping of Wastes and Other Matter, 1972). 
The United Nations (UN) Law of the Sea Convention mandates the prevention of 
marine pollution from all sources, including plastics, and applies to land-locked 
countries that contribute to marine plastic pollution via rivers and other pathways. 
The UN Fish Stocks Agreement requires the minimisation of wastes, discards and 
catches resulting from abandoned, lost, or otherwise discarded fishing gear 
(ALDFG), which is mostly made of plastics. Some voluntary global instruments 
target marine litter directly, such as SDG 14, which focuses on life below water and 
specifically targets a reduction of marine litter. Regional instruments have been 
adopted to protect the oceans in different regions, including those surrounding 
Africa. Implementation of international and regional instruments occurs at the 
national level, and the role of these instruments, both binding and voluntary, is to 
harmonise and facilitate national action. In some cases, initiatives taken by 
nongovernment institutions have provided a valuable basis for strengthening and 
the implementation of the legal and policy frameworks (see Sect. 4.4.3 on relevant 
regional and sub-regional marine litter initiatives). An approach across 
geographical scales is important; international strategies mobilise resources while 
increasing awareness on a global scale, however, awareness and will for action on a 
national level is essential to address the issue of marine litter. This is one of the key 
tracks but not the only one. An international treaty would allow to place the 
problem on the environmental agenda at the global level, mobilising resources, but 
without a awareness and will at the local level, the issue might remain a matter for 
experts preaching to the convinced. 

The issue of marine litter raises several governance failures beyond the 
environmental degradation of marine ecosystems. Failure to protect the marine 
environment from marine litter damages the livelihoods of many who rely on these 
ecosystem services, particularly subsistence fishers. Thus, the right of individuals 
to a healthy and productive environment (Knox, 2020) is undermined. In addition, 
the right to decent work and economic growth (SDGS), sustainable cities and 
communities (SDG11) and, importantly for Africa, poverty eradication (SDG1) 
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through job creation is denied. These factors are critical for security, peace and 
reducing displacement. 

The existing legal and policy frameworks, both international and regional, 
present a fragmented approach to preventing and managing marine litter. The 
current frameworks are commonly assessed by evaluating those instruments that 
aim to prevent marine pollution, protect species and biodiversity or manage 
chemicals and waste (UNEP, 2017). In the absence of a global agreement to govern 
plastic pollution, the option to strengthen measures under the current framework 
and the coordination thereof towards a common goal remains a viable option to 
reduce marine litter. The elements of a new global agreement to address plastic 
pollution will be negotiated under the mandate of Resolution 5/14 adopted at the 
resumed fifth session of the United Nations Environment Assembly (UNEA). 
However, ignoring the co-benefits obtained from preventing marine litter presents a 
missed opportunity to address SDG8 on decent work and economic growth, SDG11 
on making human settlements inclusive, safe, resilient and sustainable and SDGI 
on ending poverty. Addressing these SDGs in the context of marine litter will move 
Africa towards achieving SDG12 on responsible consumption and production, 
thereby reducing the generation of wastes that may become marine litter. 

The 17 SDGs are elaborated in relevant targets specific to achieving each goal. 
More than 250 indicators further support these targets for measuring progress 
towards each goal. Poverty reduction under SDGI is particularly important in the 
African context. Poverty is a primary contributor to environmental degradation in 
developing countries (Masron & Subramaniam, 2019). A key component in 
achieving poverty reduction is economic growth (Ladan, 2018). Indicator 1.2.1 
tracks progress towards halving the population living below the national poverty 
line. More specific to the drivers of marine litter, and in support of the right to a 
healthy environment and livelihoods, is target 11.6, aiming to reduce by 2030 the 
adverse per capita environmental impact of cities, by paying particular attention to 
municipal and other waste management, tracked through indicator 11.6.1 on the 
proportion of municipal solid waste collected and managed in controlled facilities. 
Target 12.5 aims to substantially reduce waste generation by 2030 through 
prevention, reduction, recycling and reuse, using indicator 12.5.1 to track national 
recycling rates and tonnes of material recycled. 

Underpinning these duties by States is the need to develop domestic systems for 
sustainable financing to subsidise waste management systems and address leakage 
of litter into the marine environment. By incorporating the polluter pays principle, 
whereby producers must contribute financially and physically to the management 
of their products at the end of life, African countries can increase private sector 
investment in waste management services and create sustainable jobs. This will, 
in particular, benefit the informal waste sector (US EPA, 2020). Such policies can 
assist in measuring progress towards the goal of ensuring significant mobilisation of 
resources from a variety of sources to implement programmes and policies to end 
poverty in all its dimensions. This is tracked through SDG indicator 1.a.1 with a metric 
of the proportion of domestically generated resources allocated by the government 
directly to poverty reduction programmes. 
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By focusing on these targets and indicators, Africa can move towards achieving 
SDG14 on life below water, for which target 14.1 aims to prevent and significantly 
reduce marine pollution of all kinds, in particular from land-based activities, by 
2025, including marine debris. Indicator 14.1.1 lists floating plastic debris density as 
a metric for this target. To address the challenges prevalent in Africa that exacerbate 
the drivers of marine litter, this chapter focuses on the national duties established 
under international and regional instruments to: 


* Prevent and remove marine litter from land- and sea-based sources; 

e Provide a healthy and productive environment; 

e Provide sustainable economic growth that supports sustainable livelihoods with 
no environmental harm; 

e Strengthen the science-policy interface through improved knowledge 
management relevant to Africa, support for scientific research and greater 
regional cooperation, including sharing of best practices and 

e Establish mechanisms for sustainable financing of waste management, with a 
focus on job creation and geographic coverage of collection systems. 


Integration of the above principles and duties to develop holistic waste 
management services using a source-to-sea approach (UNEP, 2021a, 2021b, 
2021c) can assist countries in working towards a number of global priorities. These 
include the contribution of all phases of the plastics life cycle to climate change 
(CIEL, 20192), to human health (CIEL, 2019b), the Post-2020 Global Biodiversity 
Framework towards the vision of living in harmony with nature (CBD, 2021), and 
the management of chemicals and waste beyond 2020 (SAICM, 2021). Together 
with the development of circular systems, integrating these approaches will 
improve the current fragmented policy frameworks and help deliver on the three 
global priority issues of climate, biodiversity and pollution (UNEP, 2021a, 2021b, 
2021c). 


4.3 International Legal and Policy Frameworks 
of Relevance to Marine Plastic Pollution in Africa 


The global community has made significant strides in establishing international 
frameworks that support countries in addressing marine pollution challenges within 
and beyond their jurisdictions. In a period spanning 50 years, numerous 
international legal and policy instruments have been adopted, comprising 
conventions, or agreements, regulations, strategies, action plans, programmes, 
guidelines, etc. (see Annex 4.2). Some of the international instruments are legally 
binding to Parties that have expressed consent to be bound. In contrast others 
provide for voluntary participation or coordination and cooperation by States and 
other relevant actors. A number of studies, such as Lebreton and Andrady (2019), 
UNEP (2017) and Bergmann and others (2015), have highlighted the successes and 
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limitations of the implementation of existing instruments in addressing marine 
litter. Some of the gaps identified include deficiencies in legislation or lack of 
implementation thereof, low cooperation and insufficient participation of States, 
inadequate data on marine litter and a fragmented framework. Recommendations 
arising from these studies towards addressing the gaps include exploring measures 
going beyond basic amendment to existing instruments and the need to develop an 
internationally legally binding agreement on addressing plastic pollution. 

Many regions and States have incorporated into national law, as needed, some of 
the obligations enshrined in the international instruments and put in place measures 
to address marine litter. Yet, for many States or regional groups of States, ratified 
legal instruments such as treaties may be directly applicable and have primacy over 
national law, including before national courts, without having the necessity to adopt 
transposing national measures. Indeed, some regional instruments go further in 
addressing the gaps in international instruments by developing regional measures 
and action plans specific to marine litter (UNEP, 2017a, 2017b). For example, 
several African States have established measures such as prohibiting certain 
leakage-prone products (see Sect. 4.5). The shortcomings of the current global 
regulatory framework (see Sect. 4.2) were highlighted in the 2020 African Group 
contribution towards the UNEA 5 process!. There are instances where some 
frameworks allow a margin of discretion to Parties wishing to adopt more stringent 
measures. 

The following subsections highlight some of the key legally binding international 
instruments that may support efforts by countries to address marine litter and plastic 
pollution within their scope of mandate and the various voluntary strategies, action 
plans, programmes and guidelines that have been adopted as support mechanisms. 

The key legally binding instruments analysed in Sect. 4.3.1 are outlined in 
Table 4.1. 


4.3.1 Global Conventions and Protocols 


The various conventions and protocols outlined herein define the scope of the 
legally binding international governance framework for countries to strengthen 
mechanisms to protect the marine environment from human activities. Nearly all 
African countries have signed or ratified three global instruments: the UNCLOS, 
Basel and Stockholm conventions, but less than 30% have signed to the London, 
MARPOL Annex V and UN Watercourses Conventions (Table 4.1, details in 
Fig. 4.1a, b). Despite the domestication and implementation of the obligations of 
the international legal governance framework, recent assessments continue to 
highlight the worsening problem of marine plastic pollution and present an 
undesirable future outlook under a business-as-usual scenario where the total 


l https://wedocs.unep.org/bitstream/handle/20.500. 1 1822/34 194/A frican%20Group%20Item% 
205.pdf?sequence=2&isAllowed=y. 
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Table 4.1 Number of African countries out of 54 that have ratified, accessioned or approved the 
various global instruments in this section (Data sources: United Nations Treaty Collection database; 
and convention websites) 


Treaty name Details of treaty No. of contracting 
parties/members 
UNCLOS United Nations Convention on the 47 
Law of the Sea (UNCLOS, 1982) 
London Convention Convention on the Prevention of 16 


Marine Pollution by Dumping of 
Wastes and Other Matter (London 
Convention, 1972) 


London Protocol Protocol to the Convention on the 10 
Prevention of Marine Pollution by 
Dumping of Wastes and Other 
Matter, 1972 (London Protocol, 
1996) 


MARPOL 73/78 (Annex V) International Convention for the 36 
Prevention of Pollution from Ships; 
Annex V—Regulations for the 
Prevention of Pollution by Garbage 
from Ships (MARPOL 73/78: 
Annex V, 2011) 


Basel Convention Convention on the Control of 53 
Transboundary Movements of 
Hazardous Wastes and Their 
Disposal (Basel Convention, 1989) 
UNWC Convention on the Law of the 13 
Non-Navigational Uses of 
International Watercourses (UN 
Watercourse Convention, 1997) 


Stockholm Convention Convention on Persistent Organic 53 
Pollutants (Stockholm Convention, 
2001) 

CBD Convention on Biological Diversity | 54 
(CBD 1992) 


amount of plastic waste entering the ocean is projected to nearly triple by 2040 
(Pew Charitable Trusts & SYSTEMIQ, 2020; Boucher et al., 2020; Williams & 
Rangel-Buitrago, 2019; Geyer et al., 2017). Global plastic waste generation is 
projected to triple from an estimated 60 to 100 million tonnes in 2015 to 155—265 
tonnes by 2060, with Africa and Asia contributing disproportionately large shares 
of the total (Lebreton & Andrady, 2019). This points to the need for further 
scientific and policy exploration on alternative complementary or new instruments 
and platforms to effectively slow down plastic leakages into the environment and 
for increased efforts to strengthen implementation and compliance to existing 
instruments. Among the proposed policy responses to be debated through the UN 
Environment Assembly (UNEA) process is to establish a global treaty on plastics 
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to reduce or eliminate the flow and leakage of related litter to the marine 
environment. A potential plastics agreement aims to address ongoing governance 
gaps and combat plastic pollution throughout its life-cycle stages. Three of its key 
goals could be to reduce virgin plastic production and consumption, facilitate for 
safe circularity of plastics and eliminate plastics pollution in the environment 
(Simon et al., 2021). 


UNCLOS 


The United Nations Convention on the Law of the Sea sets out the obligation for 
Parties to take all measures consistent with this Convention necessary to prevent, 
reduce and control pollution of the marine environment from any source (UNEP, 
2017a, 2017b). The Convention addresses pollution from a number of sources, 
including land-based, seabed activities, dumping, from vessels and from or through 
the atmosphere. It prohibits dumping within the territorial sea and the exclusive 
economic zone or onto the continental shelf without the expression of prior 
approval of the coastal State. It mandates States to adopt the necessary laws and 
regulations and harmonise policies at the appropriate regional level. A recent study 
noted that many African States have not legislated their full maritime zone benefits 
available under UNCLOS nor defined the extent of their sovereign rights, 
obligations and jurisdictions through such legislation (Surbun, 2021). For example, 
Okonkwo (2017) notes that several unresolved maritime boundary disputes have 
slowed down the maritime boundary delimitation process, which seems not to be a 
priority in the absence of incursions by neighbouring countries. This context 
underlines the overall absence of political will to legislate the Convention's 
obligations fully and together, with lack of resources, undermines its full 
implementation by countries. 

The Convention recognises pollution as the direct or indirect addition of 
substances or energy into the marine environment resulting in deleterious effects, 
including harm to living resources and marine life, hazards to human health, a 
hindrance to marine activities, including fishing, and other legitimate uses of the 
sea, impairment of quality for the use of seawater and reduction of amenities. Thus, 
at the national level, the implications of these provisions aim to safeguard the 
ecological benefits that the oceans provide, thereby supporting economic 
development. For example, South Africa's Ocean Economy is projected to 
contribute US $ 12 billion to the national GDP by 2033 and create over one million 
jobs (DEFF, 2017), and figures that rise if all African States are considered. 
Additional detail on the value of Africa's Blue Economy is provided in Chap. 1. 


London Convention and Protocol 


The 1972 London Convention and 1996 Protocol on the Prevention of Marine 
Pollution by Dumping of Wastes and Other Matter) promote the effective control of 
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Fig. 4.1 African countries covered by relevant international conventions (ratified or accessioned) 
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Fig. 4.1 (continued) 
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Fig.4.2 a Global legally binding agreements, voluntary initiatives, and political initiatives 
regarding marine litter. b African legally binding agreements, voluntary initiatives and political 
initiatives regarding marine litter 


all marine pollution and prevention of ocean pollution by dumping of wastes and 
other matter. They require contracting parties to cooperate in reporting vessels, and 
aircrafts observed dumping at sea, with exceptions for possibly acceptable wastes 
or spoilt cargo as prescribed in guidance. The London Protocol prohibits the 
dumping in all maritime zones of wastes generated on land that contain plastics. As 
a new and emerging issue for the London Convention and Protocol, its Governing 
bodies recommended action to combat marine litter through identification and 
Control of marine litter at source, monitoring, additional studies and 
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Fig. 4.2 (continued) 


knowledge-sharing. As of 2019, 16 African countries were parties to the 
Convention and 10 to the Protocol (IMO, 20192), with only six being Parties to 
both. 

The International Maritime Organization (IMO) has outlined some benefits to 
countries that are party to the London Protocol.) Some of the benefits outlined 


include social, political and economical, such as those derived from a healthy 
marine environment or efficiencies in trade negotiations. 


2 Benefits of being a party to the London Protocol (https://wwwedn.imo.org/localresources/en/Our 
Work/Environment/Documents/Benefits2620LP.pdf). 
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MARPOL Annex V 


The International Convention for the Prevention of Pollution from Ships (MARPOL) 
73/78 includes several Annexes, of which the regulations for the control of pollution 
by garbage from ships are contained in Annex V. These regulations seek to reduce, and 
if possible, eliminate the amount of garbage discharged into the sea from vessels and 
cover all types of vessels from pleasure crafts and merchant ships to fixed or floating 
platforms. The garbage addressed includes all kinds of food, domestic and operational 
waste, all plastics, cargo residues, incinerator ashes, cooking oil, fishing gear and 
animal carcasses generated during normal shipping operations. Despite it being one 
of three "Optional Annexes" in the Convention that States can choose to decline 
to accept, it has received ratification by more than 150 countries globally, thereby 
enabling its widespread enforcement (IMO, 2021)°. According to the International 
Maritime Organization, the effective implementation of Annex V is mainly dependent 
on adequate port reception facilities, especially within MARPOL designated special 
areas, including the Mediterranean Sea, Red Sea and “Gulfs” area, all of which 
are connected to the African States and Islands. Within the context of Annex V 
and its implementation in Africa, higher protection and special mandatory methods 
are required within the special areas, more than in other sea areas as defined by 
oceanographic and ecological conditions and sea traffic (IMO, 2019)*. 

Chapter 2 provided an in-depth analysis on the state of implementation of the 
MARPOL Annex V and expands on the challenges faced by African countries in 
fulfilling the provisions of the Convention. Despite the challenges, it is estimated 
that its implementation has contributed to a significant decrease in pollution from 
international shipping and applies to 99% of the world's merchant tonnage. From a 
policy standpoint, compliance and enforcement of the convention's provisions 
remain a challenge (IMO, 2019; Carpenter and MacGill 2005 in Bergmann et al., 
2015). Considering the challenges highlighted in Chap. 2, effort should go to 
reviewing compliance and enforcement of national regulatory frameworks to 
strengthen mechanisms for ship-generated pollution prevention at harbour and port 
facilities. Despite efforts by countries to implement the Convention and its 
Annexes, there is evidence of dumping garbage at sea by ships, in contravention of 
the Convention (Ryan et al., 2019; IMO, 2018). Results from multiyear recording 
and monitoring of accumulation of plastic debris along Inaccessible Island, a 
remote, uninhabited island in the central South Atlantic Ocean, show increased 
plastic accumulation growth in the recent past. The research found that 9096 of 
plastic bottles stranded on the island had been manufactured recently, with more 
than 83% of new bottles of Asian origin. The time-since-manufacture stamps on 
the bottles are significant in assigning the likely responsible source from ships 
(Ryan et al., 2019). Similar evidence of illegal dumping of plastics from ships 


3 Prevention of Pollution by Garbage from Ships (https://www.imo.org/en/OurWork/Environment/ 
Pages/Garbage-Default.aspx). 

4 Special Areas under MARPOL (https://www.imo.org/en/OurWork/Environment/Pages/Special- 
Areas-Marpol.aspx). 
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operating in Asia has been observed through scrutiny of plastic bottles found on 
beaches in Kenya and South Africa (Ryan, 2020; Ryan et al., 2021a). These 
sea-based and transboundary sources of plastic bottles are found on all beaches, 
though their signal is diluted close to local land-based sources. 

There are benefits derived when countries implement MARPOL Annex V. For 
instance, Nigeria, Africa's largest economy and host to a high level of shipping 
traffic, domesticated the MARPOL Convention as part of its port reforms starting 
in 2000. The reforms empowered the Nigerian Maritime Administration and Safety 
Agency (NIMASA) as an oversight body and created an enabling environment for 
public-private investments in port infrastructures. A private waste management 
agency secured a long-term contract to manage port reception facilities in Nigeria's 
six largest ports (UNEP, 2017b). Such legislative and institutional reforms boosted 
confidence in the private sector to invest more than 70 million US dollars towards 
shipping waste management infrastructure (Obi, 2009). The contribution of marine 
litter in Africa from transboundary and sea-based sources (Ryan, 2020; Ryan et al., 
2021a) has further economic repercussions, as plastic accounts for 94-98% of all 
litter on Cape Town beaches, where the tourism sector directly employed about 44 
thousand people (Takunda & Blottnitz, 2019; City of Cape Town, 2019). A recent 
study by Jain et al. (2021) estimated that plastic litter on the beaches of Cape Town 
could lead to losses of up to R 8.5 billion in total coastal tourism revenue, 
representing 91% of total coastal tourism revenue and 67% of overall tourism 
revenue. 


Basel Convention 


The 1989 Basel Convention on Control of Transboundary Movements of 
Hazardous Wastes and Their Disposal was established due to increasing public 
outcry in Africa and other parts of the developing world, in relation to deposits of 
toxic wastes imported from abroad. The Convention aims to reduce hazardous and 
other waste generation, promote environmentally sound management, restrict 
transboundary movements of hazardous and other wastes and provide a regulatory 
system on where transboundary movements are permissible geographically. 

In 2019, the Conference of Parties to the Convention adopted amendments to 
three annexes to enhance the control of transboundary movements of plastic waste 
and to clarify the convention’s scope as it applies to such waste. The amendments 
specified the types of plastic wastes that are presumed to be hazardous or not, and as 
such, which would be subject to the Prior Informed Consent (PIC) procedure. Non- 
hazardous waste in the new entry to the annex is understood to include mixtures 
of plastic wastes consisting of commonly used plastics, such as polyethylene (PE), 
polypropylene (PP) or polyethylene terephthalate (PET), provided they are destined 
for separate recycling, in an environmentally sound manner, and are almost free from 
contamination. 

These amendments may have several ramifications, especially as it relates to waste 
traded between developed and developing countries. Overall, they are intended to 
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strengthen the regulation of plastic waste shipped to countries that cannot manage it 
in an environmentally sound manner. Africa is already affected by illegal traffic and 
cross-border movements of wastes from countries and companies seeking cheaper 
and less regulated disposal options for their waste (Mail & Guardian, 2020; Schluep 
et al. 2012). The dumping of hazardous wastes into Africa has occurred for decades, 
such as the dumping of 500 tonnes of toxic waste near Abidjan, Cote d'Ivoire, in 
2006, which killed around 15 people and left thousands more experiencing severe 
illness (Mail & Guardian, 2020). Much of this waste is treated using environmentally 
unsound practices, further exposing the population to toxic compounds (BRS, 2019a, 
2019b, 2019c). For example, a study at a Ghanaian processing site recorded amongst 
the highest exposure levels of POPs due to unsound management of imported plastic 
wastes (Bruce-Vanderpuije et al., 2019). 

The 2018 Africa Waste Management Outlook highlighted, as a major weakness, 
the lack of data on transboundary movements of hazardous waste across many African 
countries and the lack of transmission by Parties of their annual national reports as 
required by the Convention (UNEP, 2018a, 2018b, 2018c). A number of waste- 
exporting countries now face waste management challenges due to the recent Basel 
amendments, resulting in further pressure to find new end markets for their wastes. 
Recent news publications have reported on major oil companies lobbying the United 
States government in their ongoing trade negotiations to pressure African Countries 
to ease their stance against plastic waste imports (Guardian, 2020; New York Times, 
2020). Note that the United States is a Signatory to the Convention but has not ratified 
it. As much as compliance with the amended provisions of the Basel Convention 
provides for reduced inflows of hazardous wastes to African countries, it needs to be 
accompanied by strengthened mechanisms to implement and enforce the Convention 
at the national level. 

The Basel amendments came into effect on the 1st of January 2021 for all Parties 
that had not submitted a notification of non-acceptance of the amendments. As 
none of the African states that are Parties to the Basel Convention submitted such 
notification, the amendments entered into force for all the 53 Parties across Africa. 
The categorisation as per the amendments of specific PE, PP and PET waste as 
non-hazardous is relevant, as these are some of the most recycled polymers across 
the continent (UNEP, 2018a, 2018b, 2018c). While it is predicted that exports of 
well-sorted wastes may continue uninterrupted. Though subject to additional 
inspection, African countries may face challenges in exporting mixed-plastic bales 
elsewhere due to the increased administration of their movement due to new 
measures adopted to implement the amendments (Resource Recycling, 2019). Such 
challenges may present opportunities for African countries to invest in expanding 
environmentally sound domestic recycling infrastructure and services, thereby 
benefitting informal sector actors who recover and supply such post-consumer 
recyclables to the recycling economy. The need for Africa to optimise the benefits 
provided by the informal sector in managing plastic waste and leakages through 
positive engagement, support and integration has been highlighted (UNEP, 2018b). 
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UN Watercourses Convention 


The UN Watercourses Convention 1997 (Convention on the Law of the 
Non-navigational Uses of International Watercourses) requires Parties that use 
international watercourses to take appropriate measures to prevent harm to other 
watercourse Parties, including preventing, reducing and controlling pollution, 
which includes plastics. In an analysis undertaken by UNEP as part of its UNEA 
process, this convention could cover a broader inland scope of application to 
sources and activities. As one of the most recent frameworks, it has a low level of 
government participation. Out of the 40 Parties who have approved, accepted or 
ratified the Convention, 13 are from Africa, with only four Signatories, namely 
Cóte d'Ivoire, Namibia, South Africa and Tunisia. 


Stockholm Convention 


The Stockholm Convention 2001 (Convention on Persistent Organic Pollutants) 
provides measures to reduce or eliminate releases of persistent organic pollutants 
(POPs) as these present risks to human health and the environment, including 
marine ecosystems. It provides for the protection of human health and the 
environment by setting out the obligations for Parties to restrict or eliminate 
intentional production and use of chemicals listed under its annexes A and B; 
measures to control trade (imports and exports) in such chemicals; measures to 
reduce or eliminate releases of POPs from stockpiles and wastes; measures to 
reduce or eliminate release from unintentional production of chemicals listed in its 
Annex C. These measures encompass, among other things, production, use and 
disposal of additives that are POPs (e.g. PBDEs, PFOS, PFOA and SCCPs) in 
plastic products or during the manufacture of plastics. This is relevant for plastics 
recycling and reusing articles in use containing quantities of such regulated POPs. 
Open burning and incomplete incineration of plastic waste unintentionally produce 
and release of POPs. For example, recent assessments estimated the air pollution by 
noxious chemical gases from open burning of mismanaged plastic in 2018 as 233 
kti in Kenya, 80 kt in Mozambique, 514 kt in South Africa and 129 kt in Tanzania 
(IUCN-EA-QUANTIS, 2020a, 2020b, 2020c, 2020d). The studies called for further 
investigations on open burning practices, backed up by field studies to accurately 
estimate the amount of mismanaged plastic waste burned across African countries. 

POPs in plastics are relevant as they pose potential toxic risks (refer to Chap. 1), 
added to that posed by the plastic particles and leaching of plastic additives 
(Iñiguez et al., 2017). In general, additives to plastics constrain their recovery, 
recyclability and disposal, thereby reducing their contribution to a circular 
economy (Wagner & Schlummer, 2020). Therefore, the risks posed by POPs and 
related harmful plastics additives need to be addressed; otherwise, they inhibit 
economic development through job creation in the recycling sector. Recycling 
remains a prime investment area in Africa, where mismanaged waste plastics 
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constitute a high proportion of generated plastic waste, and overall only 496 of 
plastic waste is recycled (Babayemi, 2019; UNEP, 2018a, 2018b, 2018c). 


Convention on Biological Diversity (CBD) 


The Convention on Biological Diversity is dedicated to promoting sustainable 
development. The Convention recognises that biological diversity is more than just 
plants, animals, microorganisms and their ecosystems and that it integrates people 
and ecosystem-derived needs. This Convention largely focuses on conservation of 
biological diversity with marine plastic litter and microplastics included in its 
targets (UNEP, 2017a, 2017b), specifically Aichi Biodiversity Targets 8 on 
reducing pollution pressures to biodiversity and Target 10 on minimisation of 
anthropogenic pressures. Parties to the Convention have also adopted key 
decisions, such as Decision COP XIII/10 which provides voluntary guidance for 
preventing and mitigating the impacts of marine litter. The decision also calls for 
the strengthening of existing legal frameworks to eliminate the production of 
microplastics and address wastes from fisheries and aquaculture (UNEP, 2017a, 
2017b). 

Towards preparations for the post-2020 global biodiversity framework, the 
Convention received a number of submissions that proposed for the Aichi 
Biodiversity Targets to serve as a basis for the targets in the post-2020 global 
biodiversity framework, but with modifications. Some of the feedback was to 
consider formulating new targets such as plastics and sustainable production, issues 
not already covered by the existing Targets (CBD, 2019). The revision of the 
targets could be relevant, given that its success in addressing marine litter remains 
debatable. 

The Convention on Biological Diversity (CBD) is considered a universally 
accepted Convention, given its ratification by 196 Parties, with the United States 
being a Signatory only, but not yet a Party. All 54 African countries have ratified 
and are Parties to the Convention.? 


4.3.2 International Arrangements, Processes and Initiatives 


In addition to the above global legally binding treaties or conventions and their 
related protocols, there are complimentary global intergovernmental cooperative 
mechanisms, processes and strategies relevant in this regard. A number of African 
countries (Fig. 4.2a, b) engage with these global arrangements at the regional and 
national levels through various cooperative mechanisms. A few mechanisms of 
relevance in this context are highlighted in subsections below. 


5 List of parties to the convention on biological diversity (https://www.cbd.int/information/parties. 
shtml). 
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In domesticating their obligations as enshrined in the international instruments, 
African countries benefit from strengthened regional and national institutional, 
legal and policy frameworks, including creating avenues for sharing knowledge, 
technologies and funding to fulfil their related obligations in relation to preventing 
and addressing pollution. 

Cumulatively, the global instruments encapsulate articles and provisions to 
address land- and sea-based sources of marine litter, call for and at times facilitate 
for development of regional and national strategies for pollution and waste 
prevention, address the potential effects of marine litter and plastic pollution to 
human health and the marine environment and contribute to fostering a healthy 
development of the world economy while considering the interests and needs of 
developing countries. 

In addition, these global instruments support the advancement of scientific 
knowledge and facilitate information-sharing to better support regional and 
national decision-making. This includes supporting the development of national 
and regional marine science, technology centres, strengthening national scientific 
and technical research capabilities, collaboration in scientific and technical 
research and promoting access and exchange of data and analyses. The instruments 
also promote the sustainable financing of upstream and downstream interventions 
such as training and transferring environmentally sound technologies and 
know-how towards achieving their objectives. They also broadly point to the need 
for technical assistance to enable developing countries and countries with 
economies in transition to incorporate the goals and objectives of the various 
instruments into their national responsibilities to achieve their full implementation. 
While acknowledging the complexity in addressing marine litter, the instruments 
underline the need for strengthening efforts further upstream to change production 
and consumption patterns reduce the generation of waste and manage it. 


Global Programme of Action for the Protection of the Marine 
Environment from Land-Based Activities/Global Partnership on Marine 
Litter (GPA/GPML) 


The Global Partnership on Marine Litter was initiated under the Global Programme 
of Action for Protection of the Marine Environment from Land-based Activities 
(GPA). The GPA is hosted by the United Nations Environment Programme (UNEP) 
and brings together international agencies, governments, nongovernmental 
organisations, academia, the private sector, civil society and individuals to reduce 
the impacts of marine litter on economies, ecosystems and human health. 
Under it, the Global Partnership on Marine Litter (GPML) has been established to 
address the global challenge posed by marine litter, including plastics, by engaging 
all public and private sector stakeholders in the lifecycle of plastics and 
encouraging solutions by all sectors. The Global Partnership on Waste 
Management also has a complimentary process, which includes marine litter as one 
of nine focal areas. 
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Basel Convention Partnership on Plastic Waste (PWP)° 


The Conference of the Parties to the Basel Convention established Plastic Waste 
Partnership (PWP) in 2019. The PWP aims to mobilise business, government, 
academic and civil society resources, interests and expertise, to improve and 
promote the environmentally sound management (ESM) of plastic waste at the 
global, regional and national levels and to prevent and minimise its generation. 
The activities of the PWP will contribute to efforts to reduce and eliminate the 
discharge of plastic waste and microplastics into the environment in general and, in 
particular, the marine environment. The PWP has established four project groups: 


]. Plastic waste prevention and minimisation; 

2. Plastic waste collection, recycling and other recovery including financing and 
related markets; 

3. Transboundary movements of plastic waste and 

4. Outreach, education and awareness-raising. 


Eight pilot projects from the African region are among the initial 23 supported by 
the PWP during its inaugural phase. The pilot projects aim to improve and promote 
the environmentally sound management of plastic waste and prevent and minimise its 
generation. In general, the partnership operationalises the newly expanded mandate 
of the Basel Convention to address plastic pollution. 

The efforts within the PWP are undertaken within the context of international 
cooperation activities by the Secretariat of the Basel, Rotterdam and Stockholm 
Conventions that amplify and ensure consistency between initiatives at the global 
level to ensure the ESM of plastic waste. This includes cooperation with entities such 
as the World Customs Organisation, the International Maritime Organisation and the 
World Trade Organisation. 


United Nations Environment Assembly/Ad-Hoc Open-Ended Expert 
Group on Marine Litter and Microplastics (UNEA/AHEG): Africa 
Group 


The United Nations Environment Assembly's Bureau of the Ad Hoc Open Ended 
Expert Group on Marine Litter and Microplastics (AHEG) has facilitated regional 
consultative structures to maximise transparency, inclusivity and participation. The 
Africa Group engages countries within the continent, facilitates consultations and 
feedback between the Chair and Bureau with the region and shares information on 
the progress and ongoing AHEG work. During the fourth Meeting of the AHEG, held 
online in November 2020, the Africa Group signalled an interest to explore the option 
of a new legally binding agreement with a shared vision to eliminate all discharge of 
plastic into the environment. Importantly, they reiterated the need for strengthening 


© http://www.basel.int/Implementation/Plasticwaste/Plastic WastePartnership/tabid/8096/Default. 
aspx. 
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the means of implementation for related action, including through adequate and 
sustainable financial support, transfer of technology and capacity building." 


Small Island Developing States Accelerated Modalities of Action (Samoa 
Pathway) 


The Samoa Pathway supports action to address marine pollution by developing 
effective partnerships, including developing and implementing of relevant 
arrangements and instruments. Acknowledging the waste management limitations 
in Small Island Developing States (SIDS), the Pathway calls for enhancing 
technical cooperation through the various Conventions and Protocols; the 
strengthening of national, regional and international mechanisms for managing 
waste, including marine plastic litter. Africa has six island states: Cape Verde, 
Comoros, Madagascar, Mauritius, Sáo Tomé and Príncipe and Seychelles. 

The Samoa Pathway covers the conservation of the marine environment through 
several Articles, with Article 58(b) addressing the marine plastic waste problem, 
and articles 70 and 71 covering the management of chemicals and waste, including 
hazardous waste, and remedial approaches such as reduction, reuse, recycling, 
recovery and return policies. Pathway implementation is reviewed through a 
high-level process at the UN General Assembly (UNGA) and national and regional 
levels. 

As part of addressing marine litter, the 2019 Mid-Term Review of the SAMOA 
Pathway High Level Political Declaration called for addressing different types of 
waste through innovative approaches, including inter alia mismanaged plastic waste, 
chemical waste and marine litter, including plastic litter and microplastics.? 


Group of Twenty (G20) and the Group of Seven (G7) 


The Group of Twenty (G20) is a forum for international economic cooperation. 
It brings together the world's major economies to discuss global economics and 
finance issues. The G20 Environment Ministers adopted the *G20 Implementation 
Framework for Actions on Marine Plastic Litter", to tackle marine plastic litter and 
microplastics and their adverse impacts. South Africa is the only African country 
that is a member of the G20. 

The Group of Seven (G7) is an intergovernmental organisation of the world's 
largest developed economies that meet periodically to address international 
economic and monetary issues. Through the Ocean Plastics Charter, the G7 
members have articulated their commitment to take action towards a 
resource-efficient lifecycle management approach to plastics in the economy. 


7 https://wedocs.unep.org/bitstream/handle/20.500. 1 1822/34 194/African?620Group9620Item 6 
205.pdf?sequence=2&isAllowed=y. 


8 https://www.un.org/pga/73/wp-content/uploads/sites/53/2019/08/SAMOA-MTR-FINAL. pdf. 
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Through the Charter, the G7 reiterates its commitment to mobilise and support the 
collaborative government, industry, academia, citizen and youth-led initiatives, 
including accelerating catalysing investments to address marine litter in global 
hotspots and vulnerable areas through public-private funding and capacity 
development, innovative solutions and coastal clean-up. It has advanced the G7 
Plastics Innovation Challenge to address marine plastic litter by stimulating 
innovations, awareness-raising and improvements to the management of plastic, 
especially plastic waste, in developing countries. 

At the G7 leader's summit held in Cornwall, UK, in June 2021, the leaders 
adopted the G7 2030 Nature Compact that commits to taking action to tackle 
increasing levels of plastic pollution in the ocean, including working through the 
UN Environment Assembly (UNEA) on options including strengthening existing 
instruments and a potential new agreement to address marine plastic litter? The 
G20 and G7 are highlighted here, partly due to their power to influence global 
policy processes. Their membership comprises some of the wealthiest countries in 
the world that could partner with African countries to address marine litter. It is 
worth noting that the major plastics and chemicals producers are located across this 
group of countries, hence their relevance in contributing to addressing the plastics 
problem. 


Honolulu Strategy: A Global Framework for Prevention 
and Management of Marine Debris'° 


The Honolulu Strategy is a framework for a global effort to reduce the ecological, 
human health and economic impacts of marine debris globally. It is designed to be 
used as a planning tool, reference framework and monitoring progress across 
programmes. The strategy elaborates a framework for collaboration and 
coordination among the multitude of stakeholders across the globe concerned with 
marine debris. It encourages participation and support on global, regional, national 
and local levels. The strategy encourages the establishment of appropriate 
mechanisms to facilitate the removal of marine debris. As a global strategy not 
directly addressing the unique issues, cultures and contexts across the 54 African 
countries, it has guided the development of regional and sub-regional strategies to 
address marine litter in Africa. Two recent examples include the “Strategy for 


? https://www.whitehouse.gov/briefing-room/statements-releases/2021/06/13/carbis-bay-g7-sum 
mit-communique/. 

10 https://wedocs.unep.org/bitstream/handle/20.500.11822/10670/Honolulu%20strategy.pdf?seq 
uence=1 &isAllowed=y. 
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Marine Waste: Guide to Action for Africa !! and the ‘Western Indian Ocean 
Regional Action Plan on Marine Litter". 

The strategy comprises three goals and associated strategies to reduce the amount 
and impact of marine debris from land- and sea-based sources and marine debris 


accumulations and aims for: 


* reduced amounts and impacts of land-based sources of marine debris introduced 
into the sea (Goal A), 

* reduced amounts and impacts of sea-based sources of marine debris, including 
solid waste; lost cargo; ALDFG; and abandoned vessels (Goal B) and 

e reduced amounts and impacts of accumulated marine debris on shorelines, benthic 
habitats and pelagic waters introduced into the sea (Goal C). 


The strategy provides countries with an opportunity to translate some of the 
strategies under each goal into concrete national policies and programmes aimed at 
preventing or reducing marine litter and plastic pollution into the marine 
environment. 


UN Clean Seas Campaign? 


The Clean Seas campaign is an initiative established to contribute to the objectives 
of UNEP's GPML. It serves as a platform to connect and rally governments, 
industry, civil society groups and individuals to be catalysts of change. It advocates 
for a transformation in habits, practices, standards and policies around the globe to 
dramatically reduce marine litter and its negative impacts. Since its launch in 2017, 
more than 62 countries have joined, making the Clean Seas Campaign the biggest, 
most powerful global coalition devoted to end marine plastic pollution. So far, the 
only African governments which have joined the campaign are Kenya and Rwanda. 


IMO’s Action Plan!* 


In 2018, the IMO’s Marine Environment Protection Committee adopted an action 
plan to address marine plastic litter from ships through several measures to reduce 
plastic litter in the marine environment. The action plan, which runs until 2025, 
is established to enhance existing policy and regulatory frameworks and provides 
the IMO with a mechanism to identify specific outcomes and actions and introduce 


11 Strategy for Marine Waste: Guide to Action for Africa. https://sst.org.za/wp-content/uploads/ 
2020/07/Marine-Waste-Strategy-Guide-to-Action-for-A frica.pdf. 


12 Western Indian Ocean Regional Action Plan on Marine Litter. https://nairobiconvention.org/ 
Meeting2620Documents/December?6202018/WIO-RAPMaLi Full?620Revised?620Draft 2910 
2018 Final.pdf. 


13 https://www.cleanseas.org/about. 
14 https://www.imo.org/en/MediaCentre/PressBriefings/Pages/20-marinelitteractionmecp73.aspx. 
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supportive measures to address the issue of marine plastic litter from ships. Some of 
the identified measures include studies on marine plastic litter from ships, adequacy 
of port reception facilities, fishing gear-related litter sources and awareness building 
on the impact of marine plastic litter. The IMO GloLitter Partnerships project will 
aid developing countries to prevent and reduce marine litter, with a focus on plastic, 
by identifying ways for the reduction of plastic applications in the maritime transport 
and fisheries industry. 


4.4 Regional and Sub-Regional Frameworks and Initiatives 


The regional and sub-regional frameworks covered in this section are reviewed 
through five lenses that are essential for success in an African context: (i) 
prevention or removal of marine litter, (ii) providing a healthy and productive 
environment, (ii) providing sustainable development through sustained 
livelihoods, decent work and economic growth, (iv) cooperate in science-policy 
interface towards improved knowledge management relevant to Africa and (v) 
sustainable financing of waste management. 


4.4.1 Regional Frameworks and Initiatives 


African Union 


The African Union (AU) is a key driver for successful economic development in 
Africa. It is a continent-wide forum for Heads of State of Member States, or their 
representatives, to adopt coordinated positions. 


African Union Blue Economy Strategy 


The recent African Union Blue Economy Strategy (AU-IBAR, 2019) is the first of the 
AU’s strategies or plans emphasising the economic development potential of marine 
(and freshwater) resources. It recognises pollution by chemicals and plastics as a key 
threat to the blue economy, including fisheries, aquaculture and tourism. See Chap. 1 
for details on the blue economy and potential growth in Africa. 


Agenda 2063 of the African Union 


Agenda 2063, adopted in 2015 by the African Union, is a vision of how Africa 
aims to deliver inclusive and sustainable development. None of the flagship 
programmes to be undertaken during its first 10-year implementation plan 
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(2014-2023) are directly related to marine and coastal protection and management, 
nor the Ocean/Blue Economy. Still, the sixth goal states that a Blue Economy will 
accelerate economic growth. The priority areas for that goal are identified as 
marine resources and energy, and port operations and marine transport (AU, 2015). 
The seventh goal also addresses the blue economy by including priority areas such 
as sustainable resource management and biodiversity conservation and sustainable 
consumption and production patterns. These areas indirectly support the prevention 
and removal of marine litter. The implementation plan also calls for improved 
sanitation in cities, aiming for a minimum recycling rate of 5096 of the waste 
generation and further supported by the roll-out of policies to enable the growth of 
urban waste recycling industries. 


2050 Africa's Integrated Maritime Strategy 


The 2050 Africa's Integrated Maritime (AIM) Strategy, developed by the AU in 
2012, provides a framework for the region's protection and sustainable exploitation of 
Africa's Maritime Domain (AMD) for economic growth. One of the twelve strategic 
objectives include "protection of populations, including AMD heritage, assets, and 
critical infrastructure from maritime pollution and dumping of toxic and nuclear 
waste" (AU, 2012, pp. 12). This objective addresses explicitly the prevention and 
reduction of marine pollution via dumping from ships and maritime activities through 
maritime governance actions. 


African Ministerial Conference on the Environment 


The African Ministerial Conference on the Environment (AMCEN) was established 
in 1985 to provide advocacy for environmental protection in Africa, social and 
economic development and sustainment of basic human needs, including food 
security (UNEP, n.d.). This forum is represented by the Member States' Ministers 
of Environment and their representatives to adopt coordinated positions on various 
topics related to environmental issues, including but not limited to climate change, 
Blue Economy, the circular economy, biodiversity loss and plastic pollution. 

At the 17th session of AMCEN in 2019, plastic pollution and marine litter 
prevention was addressed through the Ministerial Durban declaration themes of the 
circular economy, the Blue Economy and plastic pollution. Its decision 17/1, III 
(paragraph 11)!" highlights and promotes the circular economy as a comprehensive 
approach to address plastic pollution. The key policy messages in the appendix to 
the Durban Declaration on environmental sustainability and prosperity in Africa 
(Section VIII) specifically highlight plastic pollution as a focus area. Here, 


15 African Ministerial Conference on the Environment Seventeenth session, November 2019. Report 
of the ministerial segment. AMCEN/17/9. Retrieved from: https://wedocs.unep.org/bitstream/han 
dle/20.500.11822/30786/AMCEN_17L1.pdf?sequence=1 &isAllowed=y. Accessed: 11 June 2021. 
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continent-wide support for global action to address plastic pollution “to engage 
more effectively on global governance matters relating to plastic pollution" is 
expressed (p. 8). It further mentions that both the option of a new global agreement 
and reinforcement of existing agreements should be considered. 


Bamako Convention 


The Bamako Convention on the Ban of the Import into Africa and the Control of 
Transboundary Movement and Management of Hazardous Wastes within Africa 
(Bamako Convention) came into force in 1998. Itis a treaty of African Member States 
prohibiting importing to Africa and ocean and inland water dumping or incineration 
of any hazardous (including radioactive) waste. The Bamako Convention responds 
to Article 11/6 of the Basel Convention, which encourages regional agreements 
on hazardous waste to help achieve its objectives. The Bamako Convention was 
also driven by incidents of hazardous waste being dumped in African countries by 
developed countries, causing major health and environmental impacts. 

Only 29 African countries are Parties to the Bamako Convention." South Africa 
and Nigeria have not ratified the Convention given the risk that it may inhibit their 
recycling economies, which involve transboundary trade of goods such as e-waste 
and plastic waste (Parliamentary Monitoring Group, 2008, 2014). Other possible 
concerns for states who are not party to the Convention may include the high financial 
investments required for effective implementation and the need for dedicated, skilled 
personnel (Ouguergouz, 1993). 

Interestingly, the Bamako Convention responds to the increasing number of policy 
developments to address plastic pollution in its third Conference of the Parties (COP) 
in 2020. The COP-3 decision CB.3/8'® contains multiple interventions to prevent 
plastic pollution in Africa, including to: 


e invite Parties and other African countries to prohibit the manufacture, importation, 
sale and use of plastic bags and single-use plastic items; 

e urge Parties to add “all forms of plastic wastes" to its Annex I—categories of waste 
which are considered hazardous, a more extensive list than that of the amendments 
to the Basel Convention in 2019; 


16 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their 
Disposal. Retrieved from: http://archive.basel.int/text/17Jun2010-conv-e.pdf. Accessed: 11 June 
2021. 

17 The Parties to the Bamako Convention (as of February 2020) are: Angola, Benin, Burkina Faso, 
Burundi, Cameroon, Chad, Comoros, Congo, Cóte d'Ivoire, Democratic Republic of Congo, Egypt, 
Ethiopia, Gabon, Gambia, Guinea-Bissau, Liberia, Libya, Mali, Mauritius, Mozambique, Niger, 
Rwanda, Senegal, Sudan, Togo, Tunisia, Uganda, United Republic of Tanzania and Zimbabwe. 

18 Conference of the Parties to the Bamako Convention on the Ban of the Import into Africa and 
the Control of Transboundary Movement and Management of Hazardous Wastes within Africa, 
Third meeting, February 2020. Meeting report. UNEP/BC/COP.3/11. Retrieved from: https://wed 
ocs.unep.org/bitstream/handle/20.500.11822/32131/BamakoCOP3Report.pdf. Accessed: 11 June 
2021. 
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e encourage Parties to participate in activities under the Basel Convention and, in 
particular, in the Partnership on Plastic Waste; 

e increase awareness and education on the environmental and human health 
implications of plastic pollution and 

* call for a new global legally binding agreement to address plastic pollution using 
a life cycle approach. 


While this decision focuses on plastic pollution more broadly, it may indirectly 
help reduce and prevent some instances of plastic pollution and its contribution to 
marine litter. 


Regional and Coordinating Centres Under the Basel and Stockholm 
Conventions 


The Basel and Stockholm conventions benefit from a network of 23 Regional 
and Coordinating Centres for Capacity Building and Technology Transfer 
(BCRCs-SCRCs), six of which are located in Africa. These centres have been 
established to assist Parties to these conventions in implementing their obligations 
under these conventions, which includes promoting environmentally sound 
management of hazardous waste (including those containing or contaminated with 
POPs) and other waste. These centres took the initiative of establishing a working 
group on marine litter. They prepared a report on the challenges and measures to 
tackle marine litter plastics and microplastics and their POPs and EDC 
components!’ in 2016. Further, in 2017 and again in 2019, the conferences of 
parties to the Basel and Stockholm conventions mandated the regional centres to 
work on the impact of plastic waste, marine plastic litter, microplastics and 
measures for prevention and environmentally sound management 71 A range of 
projects on plastic waste is being undertaken under the Basel and Stockholm 
Conventions’ Regional Centre Small Grants Programme (SGP), known as “SGP on 
plastic waste”. These projects are implemented by Basel Convention regional and 
coordinating centres and Stockholm Convention regional and sub-regional centres, 
funded by the Norwegian Agency for Development Cooperation (Norad). The 
projects aim to improve the management of plastic waste in partner countries and 
thus contribute towards preventing and significantly reducing marine pollution. In 
total, 15 projects have been selected for funding. They are being implemented in 
2021-2022 in 32 beneficiary countries, 11 are countries from the African region.” 


19 UNEP/CHW.13/INF/29/Rev.1-UNEP/POPS/COP.8/INF/26/Rev.1. 

20 BC-13/11 (paragraph 14); BC-14/18 (paragraph 15) and SC-8/15 (paragraph 12); SC-9/14 
(paragraph 14). 

21 UNEP/CHW.14/INF/29/Add.] and UNEP/POPS/COP.9/INF/28/Add.l (http://www.brsmeas. 
org/tabid/7832/language/en-US/Default.aspx). 


22 http://www.basel .int/Implementation/Plasticwaste/Technicalassistance/tabid/8402/Default. 
aspx. 
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Regional Fisheries Bodies 


Regional fisheries bodies provide a mechanism for promoting country adoption of 
the conservation measures outlined in the voluntary FAO Code of Conduct for 
Responsible Fisheries (Code of Conduct) as well as the Agreement for the 
Implementation of the Provisions of the United Nations Convention on the Law of 
the Sea of 10 December 1982 relating to the Conservation and Management of 
Straddling Fish Stocks and Highly Migratory Fish Stocks (UN Fish Stocks 
Agreement). The Code of Conduct is a global instrument that aims to address the 
issue of ALDFG by promoting the development of environmentally safe fishing 
gear and practices and minimising waste. The Code of Conduct is supported by the 
binding UN Fish Stocks Agreement, which calls for the States to require the 
marking of fishing gear in accordance with international standards, a practice 
promoted in the prevention of ALDFG. This agreement, however, only applies to a 
limited number of fish species. Relevant to Africa, the General Fisheries 
Commission for the Mediterranean (GFCM) and South East Atlantic Fisheries 
Organisation (SEAFO) have adopted measures specific to the prevention of 
ALDFG (Gilman, 2015), but generally Regional Fisheries Management 
Organisations have been slow to address the issue. 


4.4.0 Sub-Regional Frameworks and Initiatives 


Regional Seas Conventions Governing Africa's Marine and Coastal 
Areas 


The UN Regional Seas Programme aims to protect and address the degradation of 
marine and coastal environments through engagements between groups of 
neighbouring coastal countries in joint, coordinated actions. There are 18 Regional 
Seas Programmes (RSPs), which function through action plans, and/or legally 
binding conventions and related protocols. Four conventions govern Africa's 
marine and coastal areas (Fig. 4.3): 


e Abidjan Convention (Convention for Cooperation in the Protection, Management, 
and Development of the Marine and Coastal Environment of the Atlantic Coast 
of the West, Central, and Southern Africa Region); 

e Nairobi Convention (Convention for the Protection of the Marine Environment 
and the Coastal Region of the Western Indian Ocean); 

e Jeddah Convention (Regional Convention for the Conservation of the Red Sea 
and Gulf of Aden Environment); 

* Barcelona Convention (Convention for the Protection of the Marine Environment 
and the Coastal Region of the Mediterranean). 


These conventions form the primary initiatives relevant to marine litter prevention 
or removal in Africa, providing the opportunity to tailor actions to each regional 
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context. However, they are not comprehensive in geographic coverage nor in scope of 
implementation. In addition, not all States are Contracting Parties (i.e. that expressed 
consent to be bound through, e.g. ratification) to their relevant regional convention, 
while others, such as Egypt, Somalia and South Africa, are Parties to more than one 
see Fig. 4.3 Land-locked African states” are not covered under these conventions 
due to the limited geographic scope, despite contributing to marine pollution through 
the transboundary transport of marine via river and other water systems (see Chap. 1, 
Fig. 1.1 and Chap. 2). 

The scope of work of each convention varies as not all have adopted a protocol for 
land-based sources of pollution or a marine litter action plan. The marine litter action 
plans are not legally binding except for the Barcelona Convention, 2013 Regional 
Plan on Marine Litter Management in the Mediterranean. The fragmentation at the 
regional level discussed here suggests that actions and implementation will not be 
tackled uniformly across Africa. 


Abidjan Convention 


The Abidjan Convention and its associated protocol were developed in 1981 and 
came into force in 1984. It is a framework agreement to prevent, reduce and control 
marine coastal and related inland waters pollution in West, Central and Southern 
Africa. It has additional protocols with relevance to marine litter: 


Pointe Noire Protocol on integrated coastal zone management adopted in 2019; 
Calabar Protocol on sustainable mangrove management adopted in 2019 (the only 
protocol of its kind); 

e Malabo Protocol on environmental norms and standards for offshore oil and gas 
and exploitation activities adopted in 2019; 

e Grand Bassam Protocol concerning the Cooperation in the Protection and 
Development of the Marine and Coastal; Environment from Land-Based 
Sources and the Activities in the Western, Central and Southern Africa Region 
was signed and adopted in 2012 and 

e Protocol Concerning Co-operation in Combating Pollution in Cases of Emergency 
in the Western and Central African Region adopted in 1985. 


The Abidjan Convention hosts projects and partnerships to address marine litter, 
a few are mentioned here. The Abidjan Convention covered a stocktaking exercise 
of marine pollution in the region through three workshops organised in Namibia, 
Ghana and Morocco in 2019. A report of the results is currently being finalised. 
Another project in partnership with the African Marine Waste Network (a programme 
of the Sustainable Seas Trust) was an interactive webinar series hosted March- 
May 2021 on topics related to marine litter pollution, its impacts and actions to 


23 The 17 African States not covered under the four Regional Seas Conventions are Botswana, 
Burundi, Burkina Faso, Central African Republic, Chad, Eritrea, Eswatini, Ethiopia, Lesotho, 
Malawi, Mali, Niger, Rwanda, South Sudan, Uganda, Zambia and Zimbabwe. 
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address it. These lectures contributed to developing best practice action plans for 
managing plastic waste in Africa (UNEP, 2021c). Further efforts to develop a regional 
action plan and national plans against plastic pollution in the region are considered 
under the framework of the third phase of the Multilateral Environmental Agreements 
in Africa, Caribbean and the Pacific Countries (ACP-MEAs) Programme funded by 
the EU and UNEP. This project aims to scientifically characterise plastic pollution, 
together with partners such as the African Marine Waste Network, WWF, GIZ and 
the Basel, Rotterdam and Stockholm Conventions. The Abidjan Convention further 
supports the call for a legally binding international treaty against plastic pollution. 

The 19 Contracting Parties that have ratified the Abidjan Convention are shown 
in Fig. 4.3. While Cape Verde, Equatorial Guinea and Sáo Tomé and Príncipe are 
located in the Abidjan Convention area, as of June 2020, they had not ratified the 
Convention. The contracting parties are required to establish and harmonise national 
laws and regulations for effective delivery of the Convention obligations. 

The 12th Conference of the Parties (COP) in 2017 Decision CP.12/16: Marine 
waste"! emphasises the need for the Convention Secretariat and its partners to 
collect and analyse data on marine waste in order to monitor future progress, carry 


24 http://www.abidjanconvention.org/themes/critai/documents/meetings/plenipotentiaries/wor 
king_documents/en/ABC-WACAF-COP12%20-Final%20Report.pdf. 
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out an impact assessment, inform policy at various levels and raise awareness. Data 
collection and analysis are encouraged to be carried out through the African Marine 
Waste Network using the methodology outlined in Barnardo and Ribbink (2020). 
While there is no specific mention of economic development and job creation, the 
Convention text includes recognising the economic, social and health value of the 
marine and coastal environments. Article 14 of the convention text highlights 
explicitly the need to assist in scientific and technological exchange and 
cooperation. 

One of the challenges facing the Abidjan Convention is the lack of awareness and 
political will to support the Convention's activities in certain countries and limited 
funding (Shigwedha, 2019). 


Nairobi Convention 


The Nairobi Convention was adopted in 1984 and came into force in 1996, with 
further amendments adopted in 2010.5 It offers a legal framework, an 
intergovernmental forum, and a platform for coordinated actions with partners in 
the West Indian Ocean region (East coast of Africa). It has additional protocols 
relevant to marine litter prevention and removal, including: 


e the Protocol for the Protection of the Marine and Coastal Environment of the 
Western Indian Ocean from Land-Based Sources and Activities (Adopted March 
2010); and 

e the Protocol Concerning Co-operation in Combating Marine Pollution in Cases 
of Emergency in the Eastern African Region. 


The Convention is made up of ten Contracting Parties (Fig. 4.3): Comoros, Kenya, 
Madagascar, Mauritius, Mozambique, Seychelles, Somalia, Tanzania, South Africa 
and France (La Réunion and Mayotte). 


Western Indian Ocean Regional Action Plan on Marine Litter 
(WIO-RAPMaLi) 


The Western Indian Ocean Regional Action Plan on Marine Litter 
(WIO-RAPMaLi)*° was developed in 2018 in response to the UNEA resolution 1/6, 
2/11 and 3/20 to address marine litter regionally, in a coordinated manner. The action 
plan aims to set implementation standards for contracting parties to the Nairobi 
Convention towards agreed commitments. There are six focus areas for actions: (1) 
stakeholder engagement, (ii) policy and legal frameworks, (iii) prevention and 
removal of marine litter, (iv) education and outreach, (v) monitoring, research and 


25 https://www.nairobiconvention.org/clearinghouse/sites/default/files/UNEP-DEPI-EAF-COP8- 
2015-10-en-Amended-Nairobi-Convention.pdf. 
76 https://nairobiconvention.org/Meeting%20Documents/December%202018/WIO-RAPMaLi_F 
ull%20Revised%20Draft_29102018_Final.pdf. 
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reporting and (vi) capacity development. Interestingly, job creation and 
socioeconomic development are not included as focus areas of the action plan, even 
though they could be seen as positive reinforcement of all other focus areas. 


Regional Group of Experts on Marine Litter and Microplastics 


A linked success is the establishment of the regional Group of Experts on Marine 
Litter and Microplastics,”’ in response to “Decision CP.9/3 Management of marine 
litter and municipal wastewater in the Western Indian Ocean" from the ninth COP 
in August 2018. The Secretariat established this group in collaboration with the 
Western Indian Ocean Marine Science Association (WIOMSA). The main objective 
is to provide a knowledge exchange platform, provide policy guidance to the Nairobi 
Convention and synthesise research topics of relevance. 


Jeddah Convention 


In 1974, the Programme for the Environment of the Red Sea and Gulf of Aden 
(PERSGA) was initiated in collaboration with the Arab League Educational, Cultural 
and Scientific Organization (ALECSO) and UNEP to address transboundary threats 
such as marine pollution, overfishing and depletion of marine resources. In 1982, the 
programme was underpinned by signing the Jeddah Convention, which provides the 
platform for governments and partners to commit to joint and coordinated efforts to 
address threats to marine and coastal environments in the region. 

Along with the Jeddah Convention, the "Action Plan for the Conservation of the 
Marine Environment and Coastal Areas in the Red Sea and Gulf of Aden", which 
is also legally binding, was signed in 1982. In 2005, two additional protocols were 
signed: 


e the Protocol Concerning the Conservation of Biological Diversity and the 
Establishment of Network of Protected Areas in the Red Sea and Gulf of Aden; 
and 

e the Protocol Concerning the Protection of the Marine Environment from Land- 
Based Activities in the Red Sea and Gulf of Aden. 


Marine litter is further addressed in the Regional Marine Litter Program, which 
includes monitoring, capacity building and training, awareness-raising and 
developing guidelines and action plans for marine litter assessments. These 
activities are conducted both nationally and regionally. 


27 http://nairobiconvention.org/Meeting %20Documents/June%202019/Marine%20Litter%20R 
egional%20Technical%20Working %20Group %20in %20the%20 Western %20Indian %200cean% 
20region./Group%200f%20Experts %200n %20Marine%20Litter%20and%20Microplastics_Final. 
pdf. 
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The Regional Action Plan for the Sustainable Management of Marine Litter in 
the Red Sea and Gulf of Aden highlights seven strategies for comprehensive action 
to address marine litter: (1) an integrated management framework; (ii) awareness and 
education; (iii) legal and institutional framework; (iv) encouraging public-private 
partnerships; (v) removal of marine litter; (vi) research and monitoring and (vii) 
capacity building and training (PERSGA, 2018). Member States are expected to 
develop National Action Plans based on the Regional Action Plan, detailing how 
and when actions will be implemented. While the economic impacts of marine litter 
are acknowledged in the rationale and included in the awareness-raising component 
of the action plan; there are no specific actions to promote economic opportunities 
including job creation and sustainable livelihoods, which could be viewed as one 
of the major gaps of this action plan. Furthermore, there is no mention of financing 
for waste management activities and infrastructure. However, this may be indirectly 
promoted through the proposed public-private partnerships. Another potential gap is 
the lack of emphasis on science-policy interface when considering the links between 
the legal and institutional framework and the research and monitoring components. 

Four ofthe seven Contracting Parties are African States (Fig. 4.3): Djibouti, Egypt, 
Somalia and Sudan. Other Contracting Parties are Jordan, Saudi Arabia and Yemen. 


Barcelona Convention 


The Barcelona Convention was adopted in 1976, entered into force in 1978, and 
amended in 1995 (which entered into force in 2004). The Mediterranean Action Plan 
(MAP) is the legally binding framework that holds the Barcelona Convention and its 
seven protocols. Many of these protocols are relevant to marine litter management 
and prevention: 


e the Protocol for the Prevention of Pollution of the Mediterranean Sea by Dumping 
from Ships and Aircraft; 

e the Protocol for the Protection of the Mediterranean Sea Against Pollution from 
Land-Based Sources; 
the Protocol Concerning Mediterranean Specially Protected Areas; 
the Protocol on the Prevention of Pollution of the Mediterranean Sea by 
Transboundary Movements of Hazardous Wastes and their Disposal and 

e the Protocol on Integrated Coastal Zone Management in the Mediterranean. 


The work of the MAP is guided by its 6-year mid-term strategy-the previous 
strategy for 2016-2021 was adopted by the 19th COP in Decision IG.22/17? The 
strategy for the following 6 years has recently been agreed upon at the latest COP 
meeting in 2021. Under one of the core themes of the strategy-land and sea-based 
pollution-the prevention, reduction and control of marine and coastal litter and its 


28 UNEP/MAP Mid-Term Strategy 2016-2021. UNEP(DEPD/MED IG.22/28. Retrieved 
from: https://wedocs.unep.org/bitstream/handle/20.500.11822/6071/161g22 28 22 01 eng. 
pdf. Accessed: 15 June 2021. 
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impacts are highlighted as strategic objectives. Furthermore, under the cross-cutting 
themes of sustainable consumption and production (SCP), key economic sectors 
and lifestyles are identified as one of the upstream drivers of marine litter to be 
addressed. Strengthening of technical capacities of businesses, finance agents and 
civil society to implement SCP solutions is highlighted as another lever to prevent 
and reduce marine litter. Notable outputs related to marine litter include national 
monitoring, pilot projects to reduce upstream sources and knowledge exchange for 
best practices. While the financing of waste management activities and job creation 
are not identified explicitly as key focus areas, they are addressed indirectly though 
the private sector and SCP activities. The science-policy interface is specifically 
mentioned as a priority, together with facilitating stakeholder engagement. 

Five of the 22 Contracting Parties to the Barcelona Convention are African 
countries (Fig. 4.3): Algeria, Egypt, Libya, Morocco and Tunisia. Other contracting 
parties are Albania, Bosnia and Herzegovina, Croatia, Cyprus, France, Greece, 
Israel, Italy, Lebanon, Malta, Monaco, Montenegro, Slovenia, Spain, Syrian Arab 
Republic, Turkey and the European Union. 


Relevant Sub-Regional Economic Bodies, Commissions, 
and Frameworks 


Some regional economic bodies have adopted measures to address pollution, 
single-use plastic production and consumption and the management and trade of 
plastic waste or hazardous waste. These bodies are established to engage and 
regulate common interests in commercial and industrial relations amongst 
countries. The geographic scope of some of these intergovernmental communities 
also extends to the non-coastal African States, which provides an opportunity to 
engage land-locked countries on relevant transboundary issues of marine pollution. 
One of them is transport through transboundary waterways-an opportunity that is 
not afforded in the Regional Seas Conventions. 


East African Community (EAC)? 


The Treaty for the establishment of the East African Community"? promotes the 
interconnected use of national communication systems to identify polluted marine 
areas (Article 93 (0)); encourages joint actions to address inland water pollution 
monitoring and control (Article 94 (p)); encourages coordinated effort to protect the 
environment against all forms of pollution (Article 111 (b)). In Article 112, further 
supports measures to control transboundary water pollution from developmental 
activities (1c); encourages the adoption of common standards for control of 


29 Burundi, Kenya, Rwanda, South Sudan, Tanzania, and Uganda. 


30 Treaty for the establishment of the East African Community, text retrieved from: https://www. 
eacj.org/?page_id=33. Accessed 16 June 2021. 
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land and water pollution resulting from urban and industrial activities (2 h) and 
encourages the manufacture and use of biodegradable packaging (2c). The EAC 
also adopted the Polythene Materials Control Bill 2016,?! which provides a 
framework to prohibit the manufacture, sale, use and importation of polythene 
materials on a national level in the region. The Bill is currently awaiting assent by 
EAC Heads of State (UNEP, 2018b). 


Economic Community of West African States (ECOWAS) 


The Economic Community of West African States (ECOWAS) Integrated Maritime 
Strategy (EIMS)? includes provisions to reduce, combat and control marine and 
coastal pollution from the maritime industry. Waste management, in particular, is 
addressed in the draft regional strategies on plastic waste management, e-waste and 
hazardous waste (UNEP, 2018b). In particular, plastic waste management issues are 
to be included in the revised ECOWAS Environmental Action Plan (EAP). 


Southern African Development Community (SADC) 


The Southern African Development Community (SADC) Regional Indicative 
Strategic Development Plan (RISDP) for 2020-2030 (SADC, 2020) highlights the 
sustainable development of the blue, green and circular economies in its third 
strategic objective. The key interventions to achieve this include a regional Waste 
Management Programme, as well as the development of a blue economy and 
circular economy strategies. 


4.4.3 Relevant Regional and Sub-Regional Marine Litter 
Initiatives 


In addition to these policy agreements, regional and sub-regional programmes 
provide environmental policy guidance and promote better practices for the marine 
environment, resulting in region-wide multi-partner projects that respond to 
specific marine pollution issues in Africa, some of which are outlined below. 


3! EAC Polythene Materials Control Bill, 2011. Retrieved from: https://www.eala.org/uploads/ 
Scan 20170606 (7).pdf. Accessed: 16 June 2021. 


32 EIMS draft. 2016. Retrieved from: https://edup.ecowas.int/allevents/categories/key-resources/ 
eims/. Accessed: 17 June 2021. 
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IUCN World Conservation Congress and Close the Plastic Tap 
Programme 


The IUCN hosts the World Conservation Congress, a global agenda-setting forum 
on nature conservation. During its 2021 session, IUCN membership, including 45 
State and government agencies from Africa, will consider and approve appropriate 
motions. These include three, targeted at slowing the global plastic pollution crisis in 
the marine environment, eliminating plastic pollution in protected areas, with priority 
action on single-use plastic products and avoiding unintended impacts of plastics 
substitution. The motions have been co-sponsored by 11 organisations from Benin, 
Burkina Faso, Cameroon, Cóte d'Ivoire, Kenya, Malawi, Morocco and Uganda and 
36 organisations from outside the continent. 

The IUCN also implements the "Close the Plastic Tap" global programme, which 
undertakes analytical studies and supports policy and programmatic action in Africa. 
Current and past actions focused on Algeria, Egypt, Kenya, Libya, Morocco, and 
Western Sahara, Mozambique, Senegal, South Africa and Tanzania. 


UNEP/IUCN National Guidance for Plastic Pollution Hotspotting 
and Shaping Action 


Through Resolution No. 6/2019 on marine plastic litter and microplastics, the 
member states to the UN Environment Assembly highlighted the importance of a 
harmonised methodology to measure plastic flows and leakage along the value 
chain. This resolution laid the basis for UNEP and IUCN to develop a methodology 
to support countries to address existing knowledge gaps in understanding the 
magnitude of the challenge at a national level and thus to address the root causes of 
the problem. Through its Life Cycle Initiative, UNEP and the IUCN have 
co-developed the *'UNEP/IUCN National Guidance for Plastic Pollution 
Hotspotting and Shaping Action’ that helps States quantify and qualify plastic 
pollution and offers an effective interface between science-based assessments, 
policy-making and action. The results from piloting the guidance in Kenya, 
Mozambique, Tanzania and South Africa demonstrate a clear case for African 
countries to address street littering, illegal dumping and open burning of waste. 
Addressing the lack of waste segregation combined with the separate collection, 
sorting and processing are quick wins and cost-effective solutions that will reduce 
mismanaged plastic in general waste. The financing required to implement such 
policy measures, including implementation, could be much lower than that needed 
for scaling waste management infrastructure across Africa's cities and 
municipalities (UNEP, 2020). 
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WWVF's “No Plastic in Nature" Global Initiative and Regional Strategy 
for Africa 


WWE is an independent conservation organisation working with governments, 
businesses, communities and civil society in more than 100 countries to sustain the 
natural world for the benefit of people and nature. Amongst WWF’s broad 
programmes of work, the “No Plastic in Nature" Initiative works across the life 
cycle of plastics to reduce the amount of virgin plastic production, increase the 
circulation of material already in the system and eliminate plastic leakage. The 
initiative focuses on three core pillars: global governance, business engagement 
and Plastic Smart Cities. A regional 2020—2025 strategy for WWF offices in Africa 
has been developed to implement the initiative across the region. Capacity 
development is one of the key focuses alongside evidence-based campaigns to 
encourage governments to improve enforcement of existing legislation and 
implement more robust policies, including but not limited to extended producer 
responsibility (EPR). Through its policy advocacy, WWF encourages governments 
to support the mandate to start negotiations on a new global legally binding treaty 
to address plastic pollution. 


Sustainable Seas Trust and the African Marine Waste Network 


The Sustainable Seas Trust is a nonprofit organisation that focuses on research, 
education, awareness-raising and enterprise development across Africa. One of its 
core programmes is the African Marine Waste Network (AMWN),? a collaborative 
platform for knowledge exchange within Africa and beyond. It aims to mobilise 
resources to enable stakeholders to reduce marine pollution through research, 
education, capacity building, enterprise development and communications. The 
AMWYN also partners with WIOMSA to monitor marine litter throughout the 
WIOMSA region (see Sect. 4.4.3.5). 


Western Indian Ocean Marine Science Association (WIOMSA) 


The WIOMSA* is a nonprofit membership organisation established in 1993 that 
covers the same geographic scope as the Nairobi Convention. Its activities include 
promoting education, science and technological development in marine sciences and 
particularly the interface between research, management and governance of marine 
and coastal ecosystems. As part of its Marine and Coastal Science for Management 
programme, WIOMSA, in collaboration with the Sustainable Seas Trust through the 
AMWN and country partners, is monitoring marine litter in Kenya, Madagascar, 
Mauritius, Mozambique, Seychelles, Tanzania and South Africa. Baselines will be 
determined at each site for the relevant targets set in SDG 14.1. A marine litter 


33 https://sst.org.za/projects/african-marine-waste-network/. 
34 https://www.wiomsa.org/about-wiomsa/. 
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monitoring manual has been developed describing guidelines to measure litter in 
rivers, estuaries, beaches and on land (Barnardo & Ribbink, 2020). 


High-level panel for a sustainable ocean economy in Africa 


As part of the global High-Level Panel (HLP) on a Sustainable Ocean Economy, the 
three Sherpas?’ representing the African continent-Ghana, Namibia, and Kenya- 
coordinate and host meetings for their respective regional blocs, which are eventually 
intended to culminate in an Africa-wide position to be discussed and adopted at an AU 
Heads of State Summit meeting. A Western Indian Ocean regional Meeting was held 
in Mombasa in December 2019, which provided an interactive knowledge-sharing 
platform forged a shared understanding of ocean-related issues critical to Africa and 
developed A Call to Action to Save African Fisheries. 

The HLP has noted the issue of pollution, especially from the tonnes of plastics 
that find their way into the ocean each year and the threats it poses to ecosystems, 
health and livelihoods. It has included pollution and plastic waste as one of three 
promising pathways to address Africa's ocean-related challenges. 


Ellen MacArthur Foundation Plastics Pact Network in Africa 


The Ellen MacArthur Foundation's Plastics Pact Network?? is a coordinated 
response to plastic pollution, specifically plastic packaging, via national or regional 
initiatives that bring together stakeholders to implement context-specific actions 
towards a circular economy for plastics. Each Plastic Pact is led by a local 
organisation bringing together actors from across the entire plastics packaging 
value chain, including government bodies, businesses and civil society, behind a 
shared vision with an ambitious set of targets. The targets are specific to each 
context but all align towards eliminating unnecessary and problematic plastic 
packaging, ensuring plastic packaging is reusable, recyclable or compostable and 
increasing effective recycling rates and use of recycled content in plastic packaging. 

The South African Plastics Pact was the first of its kind in Africa, launched by 
WWE in partnership with the South African Plastics Recycling Organisation and 
WRAP in January 2020 and now implemented by GreenCape. Two other Plastics 
Pacts in Africa are currently developing in Kenya and Senegal. 


Abandoned, lost, or otherwise discarded fishing gear (ALDFG)) initiatives in Africa 


The Secretariat of the Basel, Rotterdam and Stockholm Conventions in cooperation 
with S-cycles, the Óko-Institut, Grid-Arendal and the Ministry of Environment, 
Science, Technology and Innovation of Ghana, with funding from the Norwegian 
Ministry of Foreign Affairs, implemented a pilot project to collect and recycle 
waste fishing nets together with local fishers in Accra, Ghana. A Global Ghost Gear 
Initiative (GGGI) project, under the SOFER initiative, has a programme called the 
Fishing Net Gains Nigeria, which aims to create economic opportunities for coastal 


35 Sherpas are advisors to the Members of the High-Level Panel for a Sustainable Ocean Economy. 


36 https://www.ellenmacarthurfoundation.org/our-work/activities/new-plastics-economy/plastics- 
pact. 
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communities, including women and youth, through developing best practices for 
addressing ghost gear in the region. The programme includes training women to 
design, make and sell crafts from waste fishing gear as a source of income. The 
craft workshops will be supplied with materials collected at fishing gear collection 
sites. Volunteer divers will be trained to collect data and retrieve ghost gear where 
safe and feasible. 


Box 4.1: Bans on Plastics Carrier Bags and Other Single-Use Plastic 


Items 
The banning or regulation of single-use plastic items, especially plastic carrier 


bags, has been a popular legislative instrument to reduce the generation of 
plastic waste and pollution. Reasons include malaria outbreaks due to stagnant 
water collected in littered plastic bags in Kenya, sewage systems clogged by 
plastic bags causing floods in Cameroon and death of livestock due to ingestion 
of plastic bags in Mauritania (Larsen & Venkova, 2017). 

Over 30 African States have some legislation to regulate or completely ban 
the use, manufacture, sale, free distribution and import of plastic carrier bags 
(UNEP, 20182). Examples include: 


e The EAC Polythene Materials Control Bill 2016 provides a legal 
framework for prohibiting of the manufacture, sale, import and use of 
polythene materials, including plastic carrier bags, intended for 
national-level implementation for countries based in the EAC region." 

e Rwanda was one of the first and most strict amongst the African states, with 
its ban enforced in 2008, including confiscation of plastic bags upon arrivals 
at airports. 

e Kenya's ban on single-use plastic bags in 2017 was followed by a ban in 
June 2020 on other single-use plastic items in protected natural areas such 
as National Parks, beaches, forests, and conservation areas. 

* Countries such as South Africa and Cameroon have adopted taxes on certain 
types of bags as a disincentive instead of an outright ban, transferring some 
of the environmental cost onto the consumer. 

e In 2021, South Africa amended its plastic carrier bag regulations? by 
setting a minimum recycled content requirement to be enforced in a 
phased approach. This aims to promote end-use markets to recycled 
content, which has been a major barrier for the country's recycling 
economy (Van Os & De Kock, 2021). 

e In 2019, in collaboration with the AU First Ladies, the AU Commission 
hosted a high-level working session on the “Banning of plastics in Africa 
towards a pollution-free Africa". 

* [n Côte d'Ivoire, the plastics industry actors opposed the proposed ban due 
to the threat of job losses and other economic repercussions. This caused 
several delays in enforcement, as well as the addition of exemptions for 
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biodegradable plastic bags and specific applications (Kobo, 2014; Excell, 
et al. 2018). 

e In Senegal, the plastic ban in 2015 had failed to be implemented; however, 
the state proposed another plastic ban in 2020. The proposed ban included 
water sachets and was protested by various actors selling drinking water in 
plastic sachets. It was estimated that the ban would potentially put 30,000 
jobs at risk (Oladipo & Niang, 2021). 

e [n2012 (with an effective date of 1 January 2013 and a6-month moratorium) 
the Mauritanian government decided to ban the manufacture, marketing 
and use of plastic bags in order to protect the environment. But due to 
the lack of accompanying measures (alternatives, lack of awareness and 
public acceptance, monitoring, sanctions...) and with the pressure of certain 
lobbies (traders, importers, bag producers...) the measure has remained 
ineffective. 


The successful implementation of plastic bag bans varies across the continent 
and has been the main criticism of its effectiveness. Several reports of 
enforcement issues of the plastic bag bans are due to illegal trade across 
"porous" national borders as well as established informal markets (UNEP, 
2018c). Some of the potential unintended consequences of bans, such as the 
loss of jobs and revenue in the plastic bag production industry, are also a 
concern (Godfrey, 2019), especially for African countries with a plastic 
production value chain such as Nigeria and South Africa. 

Besides socioeconomic impacts, life-cycle sustainability impacts should be 
considered, primarily to assess the risk of introducing alternative products and 
materials into the economy to offset the ban. A life-cycle assessment study on 
single-use plastic carrier bags and their alternatives in South Africa revealed 
some of the cautions necessary when replacing them with alternative materials 
such as paper, biodegradables or reusable polyester bags (Russo et al., 2020). 
This study further affirmed the need use recycled content to replace virgin 
plastic as more favourable in life cycle sustainability impacts. 

The banning of plastic goods may be seen as a knee-jerk reaction to the 
broader issue of plastic pollution and marine litter, as it is limited to a singular 
focus on certain types of plastic waste. A systems approach to policy and 
legislative instruments to address plastic pollution and marine litter is necessary 
to avoid fragmented interventions and unintended consequences. 


37 Burundi, Kenya, Rwanda, South Sudan, Tanzania, and Uganda. 


38 South Africa amendments to the plastic carrier bag regulations. 2021. https://www.environment. 
gov.za/sites/default/files/gazetted. notices/nema amendements 44421g0n317.pdf. 


4 Legaland Policy Frameworks to Address Marine Litter ... 181 


4.5 Implementation Challenges 


The international and regional legal and policy frameworks assessment shows that 
the duty to prevent marine litter from land- and sea-based sources has been clearly 
established. Less clear, however, is the duty to provide sustainable funding for such 
purposes while ensuring a safe and healthy environment and access to sustainable 
livelihoods. The SDGs provide the most robust guidance in this regard, providing 
a holistic approach to preventing marine litter through environmentally sustainable 
waste management that supports the principles of justice for all. The drivers of marine 
litter in Africa are complex, supporting the need to incorporate a broader range 
of measures than those included in global and regional instruments for preventing 
pollution, managing chemicals and waste and protecting species and biodiversity. 

By recognising the common challenges and limitations of implementation at the 
national level, research and sharing best practices can facilitate the cost-effective 
transformation of the plastics value chain in Africa, with a primary focus on adding 
value to waste and providing sustainable financing of waste management systems. 
Examples of success exist on the continent that can stimulate action in 
neighbouring countries. Still, experiences have also shown that a coordinated and 
harmonised regional approach is required to support compliance and enforcement. 
By incorporating all 17 SDGs into the systemic transformation of waste generation 
and management, the co-benefits of poverty reduction and environmental justice 
can be realised within the African context. 

National policy and regulatory frameworks could prioritise stringent provisions 
that aim to address street littering, open and illegal dumping, open burning of waste 
and waste segregation combined with the separate collection, sorting and 
processing as a quick win, cost-effective solutions that contribute to minimising the 
mismanaged plastic component in general waste. The financing required to 
implement such policy measures targeted at source reduction, including 
implementation, could be much lower than that required for scaling waste 
management infrastructure across Africa's cities and municipalities. Lebreton and 
Andrady (2019) suggest that the gradual increase in waste management 
infrastructure may not be enough for some parts of the world, particularly in 
Africa, by 2060. The investment in recycling infrastructure appears uneconomic 
because of the substantially higher recycling cost than landfilling (Goddard, 1995). 

There is increased appreciation of the circular economy concept across Africa, 
which is being recognised in policy and legislative formulations. Even though the 
concept presents economic and social opportunities, it remains weak in addressing 
the social equity gap. The number of citizen-driven initiatives in Africa engaged 
in beach clean-ups or collection and trade in waste is on the rise. These present 
opportunities for addressing the social equity gap. States though need to explore 
appropriate integration models that ensure that these informal sector actors can be 
integrated into the formal waste economy to safeguard their interests and ensure 
that the benefits from the waste economy impact the broadest possible segment of 
society. From a waste prevention perspective, African countries need to develop and 
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support the implementation of policies that emphasise the creation and marketing 
of recyclable or recoverable materials, either at the same or higher quality, coupled 
with the sourcing of renewable and secondary material in the manufacture of plastic 
objects. There is also a need to explore other innovative approaches to addressing 
plastic pollution by incentivising the reuse of plastics and promoting other measures 
that address plastic waste beyond recycling, which tends to be the key strategy at the 
heart of the circular economy. Such policy reforms need to support the establishment 
of multi-level, multi-sector platforms at the national level to ensure unified strategies 
across the entire life-cycle stages of plastics as no single actor can independently 
drive complete life-cycle improvements. 


4.6 Recommended Best Practices for Prevention 
and Reduction of Marine Litter in Africa 


A number of response options are available to governments operating at the national 
and sub-national levels. These must be suited to the local context and supported by 
socioeconomic studies to ensure the intended outcomes are met and various industries 
and communities are not negatively affected. Important to the design of policies to 
prevent marine litter is the inclusion of the producer in the physical and financial 
responsibility for the waste resulting from their products placed on the market. The 
cost of waste management can be borne by a mix of local government, producers 
and consumers. Examples of consumer contribution to the reduction of marine litter 
through improved waste management include pay-as-you-throw schemes to fund 
household waste collection, as well as shopping bag taxes to reduce their use and 
fund various waste management services. 


Box 4.2: EPR in the African Context—The Example of South Africa 
(Climate Legal, 2020) 

EPR schemes can assist in preventing marine litter in the short term by 
improving formal collection systems and in the long term by incentivising 
design for the environment. A central aim of EPR schemes is to reduce the 
burden on local councils of end-of-life treatment of products and transfer the 
costs of these services to producers and/or consumers. In addition, economic 
opportunities and environmental benefits can be gained (OECD, 2016). EPR 
schemes can be voluntary, co-regulatory or mandatory and include product 
take-back schemes (e.g. producer is responsible for collection and recycling), 
market-based instruments (e.g. deposit-refund, advanced disposal fees and 
taxes), performance standards (e.g. minimum recycled content) and 
information (e.g. labelling requirements) (OECD, 2016). Schemes should 
determine if producers regulated by the scheme will cover the full cost or 
partial costs. 


4 Legal and Policy Frameworks to Address Marine Litter ... 


In South Africa, an industry-led self-regulated initiative for PET recycling, 
PETCO, has been in operation since 2004. No mandatory EPR schemes had 
been adopted in Africa by 2013 (OECD, 2016). However, this situation has 
changed in recent years with the adoption of legislation that provides for the 
development of such schemes. Examples include South Africa, where EPR 
regulations have recently been adopted, and Kenya (see Opondo, 2020), where 
a draft bill is still under discussion. 

The OECD has outlined the following recommended elements for effective 
EPR legislation (OECD, 2016): 


Design and Governance— Provision should be made for updating targets, fees 
and other aspects affected by changes in the market. Enforcement measures 
can include mandatory scheme registers, accreditation schemes, penalties for 
non-compliance, robust monitoring systems and reporting that is independently 
audited. 


Definitions, Roles and Responsibilities—Stakeholders of EPR schemes 
include producers, national governments, local councils, retailers and 
consumers. Relevant stakeholders should be defined in legislation, 
particularly those classified as producers. The roles and responsibilities of 
each will vary with the product range in scope of the scheme and the 
objectives to be achieved by each sector and by the scheme overall. 
Consideration must also be given to "free-riders" (producers that are not 
required to contribute to the scheme but benefit from it), “orphaned” products 
(the producer of the product is no longer in business) and online sales from 
international providers that may be difficult to capture in national legislation. 


Transparency and Preventing Anti-Competitive Behaviour—Schemes 
must be held accountable for their performance, particularly where 
administration is given to a Producer Responsibility Organisation (PRO). 
Information that can strengthen transparency includes disclosing costs and 
reporting on the number of products placed on the domestic market, fees 
charged to producers and performance regarding rates for collection, reuse, 
recycling, recovery and landfill. Open and non-discriminatory tenders should 
promote competition in the services market and allow new technologies and 
processes entry. 


Incentivise Design for The Environment—Eco-modular fees for 
EPR-regulated products can promote improved design, particularly if these 
fees reflect the complexity and cost of end-of-life management of products. 
Where this relationship is not incorporated into EPR schemes, eco-design 
improvements have proved difficult to achieve if collective producer 
responsibility is applied. 
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Informal Sector Integration—Formal waste management systems must 
integrate informal waste collectors. Excluding this sector from access to 
waste streams should be avoided where these streams would be managed 
under new EPR schemes. 


Stakeholder Consultation—As with introducing any new systems, whether 
voluntary or legislated, stakeholder engagement is essential at all phases of 
development and review. 

A key component of the transformation of waste management in South 
Africa is integrating of the informal waste sector. An estimated 60,000 people 
work in this sector, reportedly saving local councils an estimated ZAR 700 
million annually (Department of Environmental Affairs of the Republic of 
South Africa, 2019). The Waste Management Act of South Africa (Act No. 
59 of 2008) provides for the development of mandatory EPR schemes for 
relevant products. However, only voluntary schemes have been implemented. 
The PET Recycling Company (PETCO) of South Africa was established in 
2004 and provided a voluntary, industry-driven and financed EPR scheme for 
PET bottles. The fee paid by members is voluntary and achieved a 62% 
collection rate in 2019 (PETCO, 2019a). PETCO's How-To Guide to 
Section 18 for Producers (PETCO, 2021) assists their members in 
understanding their obligations under the new EPR Regulations, while the 
guidelines on Designing for the Environment (PETCO, 2019b) promote 
improved design to support end-of-life processes for PET bottles. In lieu of 
mandatory EPR regulations in Kenya, PETCO was also established in Kenya 
in 2018 (PETCO Kenya, 2021) and operated in a similarly to PETCO in 
South Africa before the new EPR Regulations were introduced. As of 2019, 
five drop-off sites had been set up in Nairobi in partnership with retailers. 

The recently adopted Regulations Regarding EPR in GN 1184, 
Government Gazette No. 43879 of 5 November 2020 National 
Environmental Management: Waste Act (59/2008) (EPR Regulations) in 
South Africa give effect to Section 18 of the Waste Management Act and are 
likely to move South Africa towards mandatory schemes. These regulations 
provide definitions and requirements of producers such as fee collection, 
record keeping and auditing. Producers are also required to conduct life-cycle 
assessments (including minimising waste and toxicity) within 5 years of 
establishing an EPR scheme, use environmental labels, integrate the informal 
sector, develop secondary markets for recyclates and work towards equal 
representation within the entire value chain. The EPR Regulations mandate 
implementation of the waste hierarchy as well as cleaner production 
principles. A producer registration process is provided to prevent 
"free-riders." 

Waste pickers are well represented in the 2020 National Waste 
Management Strategy (DEFF, 20202) and the 2020 Waste Picker Integration 
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Guideline, developed through six participatory workshops that included 
industry (DEFF, 2020b). The Waste Picker Integration Guideline includes a 
section on integration within EPR schemes. It will guide future development 
of such schemes, together with stakeholder engagement, particularly the 
South African Waste Pickers Association. The EPR legal and policy 
framework developed in South Africa provides a good foundation for other 
African countries to build on but is relatively new in South Africa. They will 
require investment in the infrastructure development to support the 
mandatory measures adopted and enforcement if they are to establish a 
compelling example for other countries to follow. 


4.7 Integrated Waste Management Policy and Strategy 


An integrated waste management strategy should include various approaches that 
collectively work towards the goals and objectives of the strategy. These can be 
binding or voluntary, and a comprehensive strategy would likely include a 
combination of both. The waste hierarchy should provide the overall framework for 
any waste management strategy as a priority. The waste hierarchy promotes the 
most environmentally friendly options, with the least-preferred disposal options 
being landfilling or dumping (US EPA, 2020). According to the waste hierarchy, 
reduction strategies should be prioritised to minimise waste generation at source. 
This includes education and behaviour change on an individual and industrial level 
to emphasise reducing the use of plastic products. Thereafter, reuse can extend the 
life of products, while recycling can reduce the need to extract raw materials. 
Where products are not designed for reuse or recycling, or where adequate 
environmentally sound waste management options are not available, trade of waste 
in compliance with the international regulations can provide an alternative to 
incineration and landfill. 


4.8 Preventing Marine Litter Through a Holistic Lens 


Many African States prioritise the Blue Economy principles to stimulate sustainable 
andintegrated maritime and freshwater industries (see Chap. 1). Marine litter presents 
a risk to maritime industries, resulting in direct costs as well as indirect impacts, for 
which the costs are more difficult to calculate (McIlgorm et al., 2020). Although the 
Blue Economy approach shares some principles with the circular economy, the latter 
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provides greater scope for improving livelihoods across a broader range of sectors. 
However, in practice, both tend to focus on economic activity, giving less emphasis 
to social and environmental outcomes. Many of the jobs that need to be stimulated 
through the promotion of circular systems may fall outside of the industries that 
make up the Blue Economy. It is therefore imperative that Africa seeks to broaden 
the focus of marine litter prevention from a purely waste management perspective 
towards the circular economy approach, with emphasis on resource efficiency as well 
as social equity aspects, such as the distribution of wealth generated through the new 
opportunities provided by the circular economy. By addressing the issue of marine 
litter through the lens of job creation, the co-benefits of improved livelihoods and the 
rightto a safe and productive environment can be collectively targeted. Therefore, the 
design of legal and policy frameworks should consider the most cost-effective ways 
to deliver on multiple benefits, including reducing the cost of waste management to 
the public sector. In the short term, the consumer can play a vital role in sorting and 
disposing of wastes appropriately, participating in clean-ups, spreading awareness 
and promoting ownership of the environment. 
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cators Relevant 


to the Prevention of Marine Litter, Livelihoods and a Safe 


Environment 


Target 


Indicator 


SDG 6. Ensure availability and sustainable management of water and sanitation for all 


Target 6.3—By 2030, improve water quality by 
reducing pollution, eliminating dumping and 
minimizing release of hazardous chemicals and 
materials, halving the proportion of untreated 
wastewater and substantially increasing 
recycling and safe reuse globally 


6.3.1 Proportion of domestic and industrial 
wastewater flows safely treated 

6.3.2 Proportion of bodies of water with good 
ambient water quality 


SDG 8. Promote sustained, inclusive and sustain 
employment and decent work for all 


able economic growth, full and productive 


Target 8.3—Promote development-oriented 
policies that support productive activities, 
decent job creation, entrepreneurship, creativity 
and innovation and encourage the formalization 
and growth of micro-, small- and medium-sized 
enterprises, including through access to 
financial services 


Target 8.4—Improve progressively, through 
2030, global resource efficiency in consumption 
and production and endeavour to decouple 
economic growth from environmental 
degradation, in accordance with the 10Year 
Framework of Programmes on Sustainable 
Consumption and Production, with developed 
countries taking the lead 


8.3.1 Proportion of informal employment in 
total employment, by sector and sex 


8.4.1 Material footprint, material footprint per 
capita, and material footprint per GDP 

8.4.2 Domestic material consumption, 
domestic material consumption per capita and 
domestic material consumption per GDP 


Target 8.9—By 2030, devise and implement 
policies to promote sustainable tourism that 
creates jobs and promotes local culture and 
products 


8.9.1 Tourism direct GDP as a proportion of 
total GDP and in growth rate 


SDG 9. Build resilient infrastructure, promote inclusive and sustainable industrialization and 


foster innovation 


Target 9.5—Enhance scientific research, 
upgrade the technological capabilities of 
industrial sectors in all countries, in particular 
developing countries, including, by 2030, 
encouraging innovation and substantially 
increasing the number of research and 
development workers per 1 million people and 
public and private research and development 
spending 


9.5.] Research and development expenditure 
as a proportion of GDP 

9.5.2 Researchers (in full-time equivalent) per 
million inhabitants 


SDG 11. Make cities and human settlements inclusive, safe, resilient and sustainable 
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Target 


Target 11.1—By 2030, ensure access for all to 
adequate, safe and affordable housing and basic 
services and upgrade slums 


Indicator 


11.1.1 Proportion of urban population living 
in slums, informal settlements or inadequate 
housing 


Target 11.6—By 2030, reduce the adverse per 
capita environmental impact of cities, including 
by paying special attention to air quality and 
municipal and other waste management 


11.6.1 Proportion of municipal solid waste 
collected and managed in controlled facilities 
out of total municipal waste generated, by 
cities 


SDG 12. Ensure sustainable consumption and production patterns 


Target 12.1—Implement the 10- Year 
Framework of Programmes on Sustainable 
Consumption and Production Patterns, all 
countries taking action, with developed 
countries taking the lead, taking into account 
the development and capabilities of developing 
countries 


12.1.1 Number of countries developing, 
adopting or implementing policy instruments 
aimed at supporting the shift to sustainable 
consumption and production 


Target 12.4—By 2020, achieve the 
environmentally sound management of 
chemicals and all wastes throughout their life 
cycle, in accordance with agreed international 
frameworks, and significantly reduce their 
release to air, water and soil in order to 
minimize their adverse impacts on human 
health and the environment 


Target 12.5—By 2030, substantially reduce 
waste generation through prevention, reduction, 
recycling and reuse 


12.4.1 Number of parties to international 
multilateral environmental agreements on 
hazardous waste, and other chemicals that 
meet their commitments and obligations in 
transmitting information as required by each 
relevant agreement 

12.4.2 (a) Hazardous waste generated per 
capita; and (b) proportion of hazardous waste 
treated, by type of treatment 


12.5.1 National recycling rate, tonnes of 
material recycled 


Target 12.7—Promote public procurement 
practices that are sustainable, in accordance 
with national policies and priorities 


12.7.1 Degree of sustainable public 
procurement policies and action plan 
implementation 


Target 12.8—By 2030, ensure that people 
everywhere have the relevant information and 
awareness for sustainable development and 
lifestyles in harmony with nature 


12.8.1 Extent to which (i) global citizenship 
education and (ii) education for sustainable 
development are mainstreamed in (a) national 
education policies; (5) curricula; (c) teacher 
education and (d) student assessment 


SDG 14. Conserve and sustainably use the oceans, seas and marine resources 


Target 14.1—By 2025, prevent and 
significantly reduce marine pollution of all 
kinds, in particular from land-based activities, 
including marine debris and nutrient pollution 


14.1.1 (a) Index of coastal eutrophication; and 
(b) plastic debris density 


Target 14.2—By 2020, sustainably manage and 
protect marine and coastal ecosystems to avoid 
significant adverse impacts, including by 
strengthening their resilience, and take action 
for their restoration in order to achieve healthy 
and productive oceans 


14.2.1 Number of countries using 
ecosystem-based approaches to managing 
marine areas 
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(continued) 
Target Indicator 
Target 14.C—Enhance the conservation and 14.c.1 Number of countries making progress 


sustainable use of oceans and their resources by | in ratifying, accepting and implementing 
implementing international law as reflected in | through legal, policy and institutional 

the United Nations Convention on the Law of frameworks, ocean-related instruments that 
the Sea, which provides the legal framework for | implement international law, as reflected in 
the conservation and sustainable use of oceans | the United Nations Convention on the Law of 
and their resources, as recalled in paragraph 158 | the Sea, for the conservation and sustainable 
of "The future we want” use of the oceans and their resources 


Annex 4.2 List of International and Regional Policy 
Instruments, Agreements and Declarations Relevant 
to Marine Plastic Litter 


1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and 


Other Matter, opened for signature. 

13 November 1972, 1046 UNTS 120 (Entered into Force 30 August 1975) (‘London Convention’ ) 
<https://treaties.un.org/%20doc/Publication/UNTS/Volume%201046/volume-1046-I- 
15749-%20English.pdf Doc/Publication/UNTS/Volume1046/ 
volume-1046-I-15749-English.Pdf>. 

1978 Protocol of 1978 relating to the International Convention for the Prevention of Pollution 
from Ships of 2 November 1973, as amended, opened for signature 17 February 1978, 1340 
UNTS 184 (entered into force 2 October 1983) ((MARPOL 73/78’) <https://treaties.un.org/ 
doc/Publication/UNTS/Volume%201340/volume-1340-I-22484-English.pdf>. 

1979 The Convention on the Conservation of Migratory Species of Wild Animals opened for 
signature 23 June 1979, [1991] ATS 32 (entered into force 1 November 1983) (‘CMS’) «http:// 
www.austlii.edu.au/au/other/dfat/treaties/1991/32.html». 

1982 United Nations Convention on the Law of the Sea opened for signature 10 December 1982, 
1833 UNTS 3 (entered into force 16 November 1994) (‘Law of the Sea Convention") «https:// 
www.un.org/depts/los/convention agreements/texts/unclos/unclos e.pdf» . 

1989 Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and 
Their Disposal, opened for signature 22 March 1989, 1673 UNTS 57 (entered into force 5 
May 1992) (‘Basel Convention’) <https://www.basel.int/Portals/4/BaselConvention/docs/text/ 
BaselConventionText-e.pdf> . 

1991 Convention on Environmental Impact Assessment in a Transboundary Context 
(ECE/MP.EIA/21), opened for signature 25 February 1991, 1989 UNTS 309 (No. 34028) 
(entered into force 10 September 1997) (‘Espoo Convention’) <http://www.unece.org/index. 
php?id=40450&L=0> . 

1992 Convention on Biological Diversity, opened for signature 5 June 1992, 1760 UNTS 79 
(entered into force 29 December 1993) (‘Convention on Biological Diversity’) <https://www. 
cbd.int/convention/text/default.shtml> . 

1995 The Agreement for the Implementation of the Provisions of the United Nations Convention 
on the Law of the Sea of 10 December 1982 relating to the Conservation and Management of 
Straddling Fish Stocks and Highly Migratory Fish Stocks, opened for signature 4 December 
1995, 2167 UNTS 3 (entered into force 11 November 2001) (‘United Nations Fish Stocks 
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Agreement’) <https://treaties.un.org/doc/Treaties/1995/08/19950804 08—25 
AM/Ch. XXI 07p.pdf» . 

1996 Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes 
and Other Matter, 1972, opened for signature 7 November 1996, 36 ILM 1 (1997) (entered 
into force 24 March 2006) (‘London Protocol’) <http://www.austlii.edu.au/au/other/dfat/tre 
aties/2006/11.html» . 

1997 Convention on the Law of the Non-Navigational Uses of International Watercourses, opened 
for signature 21 May 1997, UN Doc A/RES/51/229 (entered into force 17 August 2014) (UN 
Watercourse Convention’) <http://www.un.org/documents/ga/res/5 l/ares51-229.htm» . 

2001 Stockholm Convention on Persistent Organic Pollutants, opened for signature 22 May 2001, 
2256 UNTS 119. 

(entered into force 17 May 2004) (‘Stockholm Convention’) 
«https://treaties.un.org/doc/Treaties/2001/05/2001052212—55 PM/Ch XXVII 15p.pdf» . 

2011 Regulations for the Prevention of Pollution by Garbage from Ships (Resolution 
MEPC.201(62)), opened for signature 15 July 2011, (entered into force 1 January 2013) 
(MARPOL Annex V’) <http://www.imo.org/en/OurWork/Environment/ 
PollutionPrevention/Garbage/Documents/2014 revision/ RESOLUTION MEPC.201(62) 
Revised MARPOL Annex V.pdf >. 

2012 CBD, Marine and coastal biodiversity: sustainable fisheries and addressing adverse impacts 
of human activities, voluntary guidelines for environmental assessment, and marine spatial 
planning, UNEP/CBD/COP/DEC/XT/18, 11, (CBD Decision XI/18) <https://www.cbd.int/doc/ 
decisions/cop- 1 1/cop-11-dec-18-en.pdf>. 

2014 CBD, Marine and coastal biodiversity: Impacts on marine and coastal biodiversity of 
anthropogenic underwater noise and ocean acidification, priority actions to achieve Aichi 
Biodiversity Target 10 for coral reefs and closely associated ecosystems, and marine spatial 
planning and training initiatives, UNEP/CBD/ COP/DEC/XII/23, 12 (Marine and coastal 
biodiversity: Impacts on marine and coastal biodiversity of anthropogenic underwater noise 
and ocean acidification, priority actions to achieve Aichi Biodiversity Target 10 for coral reefs 
and closely associated ecosystems, and marine spatial planning and training initiatives) « 
https://www.cbd.int/doc/decisions/cop-12/cop-12-dec-23-en.pdf > . 

2016 CBD, Addressing impacts of marine debris and anthropogenic underwater noise on marine 
and coastal biodiversity, CBD/COP/DEC/XIII/10, 13, (CBD Decision XIII/10) «https://www. 
cbd.int/doc/decisions/cop-13/cop-13-dec-10-en.pdf» . 

2017 United Nations General Assembly (UNGA), Sustainable fisheries, including through the 
1995 Agreement for the Implementation of the Provisions of the United Nations Convention 
on the Law of the Sea of 10 December 1982 relating to the Conservation and Management of 
Straddling Fish Stocks and Highly Migratory Fish Stocks, and related instruments, A/ 
RES/71/123, 71, (UNGA Resolution 71/123) «http://undocs.org/A/RES/71/123» . 

1980 Protocol for the Protection of the Mediterranean Sea against Pollution from Land-Based 
Sources and Activities, as amended 7 March 1996, opened for signature 7 March 1996, 1328 
UNTS 120 (entered into force 11 May 2008) (‘LBS/A Protocol for the Mediterranean’) 
«http://wedocs.unep.org/bitstream/handle/20.500.11822/7096/Consolidated LBS96 ENG. 
pdf?sequence%20=%205 &isAllowed%20=%20y> . 

1981 Convention for Co-operation in the Protection and Development of the Marine and Coastal 
Environment of the West and Central African Region, opened for signature 23 March 1981, 20 
ILM (1981) 746 (entered into force 05 August 1984) (‘Abidjan Convention’) <http://abidjanco 
nvention.org/index.php?optionzcom content&view-article&id-100&Itemid-200&lan-en» . 

1991 Bamako Convention on the Ban of the Import into Africa and the Control of Transboundary 
Movement and Management of Hazardous Wastes within Africa, opened for signature 30 
January 1991, 2101 UNTS 211 (entered into force 22 April 1998) (‘Bamako Convention’) 
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«https://www.opcw.org/chemical-weapons-convention/related-international-agreements/toxic- 
chemicals-and-the-environment/bamako-convention/» . 

2010 Protocol for the Protection of the Marine and Coastal Environment of the Western Indian 
Ocean from Land-Based Sources and Activities, opened for signature 31 March 2010, (“LBS/A 
Protocol for the Western Indian Ocean’) <http://www.unep.org/nairobiconvention/protocol- 
protection-marine-and-%20coastal-environment-wio-land-based-sources-and-activities> . 

2012 Additional Protocol to the Abidjan Convention Concerning Cooperation in the Protection 
and Development of Marine and Coastal Environment from Land-Based Sources and 
Activities in the Western, Central and Southern African Region (UNEP(DEPI)/ 
WACAF/LBSA/MOP1/2), opened for signature 22 June 2012, ('LBS/A Protocol of Western, 
Central and Southern African Region’) <http://abidjanconvention.org/media/documents/pro 
tocols/LBSA Protocol-Adopted.pdf> . 

2013 Regional Plan on Marine Litter Management in the Mediterranean in the Framework of 
Article 15 of the Land Based Sources Protocol (Decision IG.21/7), opened for signature 6 
December 2013, (entered into force 8 July 2014) (‘Action Plan for Marine Litter in the 
Mediterranean’) <http://www.unepmap.org/index.php?module%20=%20content2&catid% 
20=%20001,011,006> . 

2005 United Nations General Assembly, Sustainable fisheries, including through the 1995 
Agreement for the Implementation of the Provisions of the United Nations Convention on the 
Law of the Sea of 10 December 1982 relating to the Conservation and Management of 
Straddling Fish Stocks and Highly Migratory Fish Stocks, and related instruments, 
A/RES/60/31, (UNGA Resolution 60/31) (29 November 2005) <http://www.un.org/depts/los/ 
general_assembly/general_assembly_resolutions.htm> . 

2012 Manila Declaration, Manila Declaration on Furthering the Implementation of the Global 
Programme of Action for the Protection of the Marine Environment from Land-based 
Activities, UNEP/GPA/IGR.3/CRP. l/Rev.1, (Manila Declaration) (27 January 2012) <http:// 
www.unep.org/regionalseas/globalmeetings/15/ManillaDeclarationnew.pdf> . 

2011 The Honolulu Strategy, A Global Framework for Prevention and Management of Marine 
Debris, 25 March 2011, (Honolulu Strategy) <http://www.unep.org/gpa/documents/publicati 
ons/honolulustrategy.pdf> . 

1995 GPA, Global Programme of Action for the Protection of the Marine Environment from 
Land-based Activities (GPA), UNEP(OCA)/LBA/IG.2/7, (GPA) (3 November 1995) 

1985 Montreal Guidelines for the Protection of the Marine Environment against Pollution from 
Land-Based Sources, Decision 13/18/II, (Montreal Guidelines for LBS) (24 May 1985) 
<http://www.unep.org/law/PDF/UNEPEnv-%20LawGuide&PrincNO7.pdf>. 

1995 FAO Code of Conduct for Responsible Fisheries, (‘Code of Conduct’). <http://www.fao.org/ 
docrep/005/v9878e/v9878e00.HTM>. 

2015 UNGA, Transforming our world: the 2030 Agenda for Sustainable Development, 
A/Res/70/1, (The 2030 Agenda) <https://undocs.org/A/RES/70/1>. 

2002 United Nations, Johannesburg Declaration on Sustainable Development (A/CONF. 199/20) 
Chap. 1, Resolution 1, (Johannesburg Declaration on Sustainable Development 
(A/CONF.199/20) Chap. 1, Resolution 1) <https://documents-dds-ny.un.org/doc/UNDOC/ 
GEN/N02/636/93/PDF/N0263693.pdf?OpenElement». 
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Chapter 5 A) 
The Way Forward, Building Up get 
from On-The-Ground Innovation 


Thomas Maes and Fiona Preston-Whyte 


Summary This chapter of the African Marine Litter Outlook summarises the 
previous chapters, their findings, suggestions, and identified barriers to tackling 
marine litter in Africa. The importance of innovative ground-up solutions tackling 
waste management across Africa are highlighted in this chapter. The forward 
approach is then outlined through recommendations. The recommendations are 
covered in 10 points: 9 of which focus on local sources, with a 10th outlining the 
global need to tackle transboundary marine plastic litter, originating from sources 
outside of Africa’s control. 


Keywords Synopsis - Way forward - Policy solutions 


5.1 Introduction 


The current average per capita waste production in Africa, not taking into account 
waste imports, is much lower than the global average (0.78 and 1.24 kg per day, 
respectively) (Scarlat et al., 2015; UNEP, 2018). Despite this more conservative 
generation of waste, Africa lacks the infrastructure and service delivery to 
adequately deal with its current waste production (UNEP, 2018). Across African 
nations, the waste management sector is underprioritised and lacks investment; the 
existing infrastructure is poorly maintained and is not being upgraded. Tackling 
marine litter from a purely waste management perspective is thus unlikely to work 
in Africa. Although waste management is crucial, waste prevention or waste 
minimisation should occur alongside. Waste minimisation involves upstream 
measures, therefore reducing the amount of waste and consequently its 
management burden. Combining waste prevention attitudes whilst improving 
management is likely to be a more cost-effective approach and of particular 
importance to Africa as increasing economic growth (3.7% continental averaged 
pre-COVID-19 growth) (International Monetary Fund, 2021; United Nations, 


T. Maes (Säi. F. Preston- Whyte 
GRID-Arendal, Teaterplassen 3, N-4836 Arendal, Norway 
e-mail: thomas.maes @ grida.no 


© The Author(s) 2023 199 
T. Maes and F. Preston-Whyte (eds.), The African Marine Litter Outlook, 
https://doi.org/10.1007/978-3-031-08626-7 5 


200 T. Maes and F. Preston- Whyte 


2020) and a rapidly growing population (3.5% annual growth (UNEP, 2018; Wilson 
et al., 2015) is resulting in an acceleration of the overall waste production and per 
capita waste production. The combination of increasing economic and population 
growth together with insufficient waste management systems means that Africa is 
likely to become an escalating source of marine litter, which needs an urgent and 
adequate response via action planning, infrastructural and financial support 
(Jambeck et al., 2018; UNEP, 2018). Such response should consider existing, 
innovative, and successful initiatives set up by the informal and formal sector, small 
and medium enterprises, and Non-Governmental Organisations (NGOs), which 
have provided successful responses in the absence of political will or financial 
support. These existing projects and businesses need to be upscaled in an enabling 
environment to serve as best practice examples whilst providing future capacity 
across the African continent. 

Implementation and enforcement of legal and policy frameworks regarding 
waste management remain an issue within Africa, either through limited capacity 
or limited political will. Nevertheless, where legislation and infrastructure and/or 
enforcement is lacking, on-the-ground innovative, practical, and cost-effective 
solutions have been launched. They are driven by a wide range of stakeholders, 
including informal/formal industries, small and medium enterprises, and NGOs. 
The best-acknowledged examples are the support of the informal waste pickers for 
the formal recycling industry and the drive by the formal sector to work with 
governments or within communities. The innovative industries around reuse and 
repurpose (sometimes supplied by the informal sector) mostly operate on a local 
level. As the digital footprint of most informal workers, smaller enterprises, and 
smaller NGOs is lacking, they are often missed in a broader analysis. However, 
these existing solutions have been vital in reducing the burden on governments and 
communities and creating both micro-and macro-economically viable solutions. 
The sharing of existing systems, upscaling of viable solutions, and continuous 
support in an enabling environment-institutionally, legally, and policy-wise-are 
important factors to move forward in tackling marine litter in Africa. Solutions or 
actions within Africa should integrate an awareness component to support 
grassroots activities or existing work by governments, industry (both informal and 
formal sectors) and NGOs. Furthermore, job creation, businesses development, 
through the recovery of valuable recyclables, and substantial prospects for 
enhancing livelihoods can be supplied by the waste sector in Africa. 

Actions to tackle marine litter are dependent on the litter sources. It should be 
noted that land-based sources should be tackled on land. For sea-based sources 
of marine litter, land-based actions (such as adequate and feasible port reception 
facilities for waste disposal) also play an important role. For several local sea-based 
sources of marine litter e.g., small scale fisheries, direct action is also needed on land; 
however, for offshore inputs (from shipping, largely external to Africa) as well as 
long-distance drift, especially from south-east Asia, as shown by Ryan (20202) and 
Ryan et al. (2021) the source is outside the control of Africa. For these transboundary 
sources, actions are rather required on a global scale. 
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5.0 Summary of Findings, Suggestions, and Barriers 


Identified in Previous Chapters 


The previous chapters summarised existing information. A summary of these findings 
is provided below: 


Although the African plastic waste footprint is relatively low in comparison with 
other continents, marine litter in Africais a current and rapidly increasing problem, 
with important implications for the Blue Economy (freshwater and marine) and 
climate change mitigation (Chap. 1). 

There is a need to address the problem of marine litter with innovative measures 
(Chaps. 2, 3 and 4), both waste minimisation and management will be required 
to tackle the issue. 

Overall, there has been limited research on marine litter across the African 
continent. Most research has been conducted in South Africa, with few studies 
from other African coastal nations (Chaps. 2 and 3). Although more research is 
urgently required, enough is known to acknowledge the scale of the problem, to 
seek solutions, and implement change now. 


— Most data on marine plastic litter focuses on the distribution, characteristics, 
and sources. These are often limited snapshots that do not consider temporal 
and other variability (Chap. 2). 

— Very little research has been done to ascertain litter's biological and ecological 
effects in Africa (Chap. 3). 

— The social and economic impacts are particularly not well documented 
(Chap. 3). 


There is a misalignment between scientific reporting, solutions, and policy 
implementation (Chap. 3). 

The review of international and regional legal and policy frameworks shows that 
the obligation to prevent marine litter from land- and sea-based sources has been 
established. Less clear, however, is the responsibility to provide sustainable 
funding for such purposes whilst ensuring a safe and healthy environment and 
access to tenable livelihoods (Chap. 4). 

The drivers of marine litter in Africa are complex, supporting the need to 
incorporate a broader range of measures and stakeholders than those included in 
global and regional frameworks (also referred to as instruments) for the 
prevention of pollution, management of chemicals and waste, and the protection 
of species and biodiversity (Chap. 4). 

Public awareness (including environmental education and outreach), consumer 
behaviour, and industry engagement play a key role in preventing marine litter 
and must be strengthened across Africa (Chap. 4). It is noted that awareness 
and education alone are not enough in many cases. Stronger incentives and/or 
disincentives are needed to drive behaviour change. 
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e Progress has been made in adopting regulations to reduce problematic plastic 
items, particularly through adopting plastic bag bans. Enforcement of the law— 
i.e., legislation as well as regulatory or administrative measures-has remained 
a challenge for most African countries and, where plastic bag bans have been 
adopted, illegal trade from neighbouring countries where no ban is in place has 
sometimes reduced the outcomes of these measures (Chap. 4). 

* The use of Extended Producer Responsibility (EPR) schemes to fund waste 
management infrastructure and services is extremely limited across the 
continent. Such schemes must consider the effect on the informal waste sector. 
Improving livelihoods and poverty reduction through the creation of “green 
jobs" should be a key driver for improving waste management across Africa 
(Chap. 4). 

e There are several existing fora and initiatives to prevent, reduce, or combat 
marine litter, coordinated at regional and sub-regional levels, including but not 
limited to the African Union bodies and Regional Seas programmes. However, 
an overarching coherent and harmonised continent-wide approach is lacking. 
Most of the existing initiatives cover a broad spectrum of strategies and 
implementation plans, such as the Blue Economy, Circular Economy, and 
plastic pollution more broadly, which touch on, but are not primarily focussed 
on marine litter prevention and reduction, nor are the efforts consolidated. The 
few marine litter-focussed initiatives are geographically concentrated on coastal 
regions, neglecting the involvement of landlocked states (Chap. 4). 

e Several international legal instruments—i.e., legally binding international 
treaties or conventions—have been implemented into national law as necessary 
and, in some cases have had direct effect or primacy as soon as ratified. 
However, there are shortcomings in their enforcement at the national level. 
These shortcomings are mainly due to a lack of resources and/or of capacity. 
International mechanisms, such as the new Global Treaty to End Plastic 
Pollution, are meant to offer capacity support; however, this support may be 
insufficient or not fulfilled until quite some time. Some instruments have been 
recently amended, such as the Basel Convention concerning plastic waste. Still, 
there has not been enough time for such amendments to be adequately 
implemented at the national level to properly address plastic waste issues 
(Chap. 4). 


The previous chapters highlighted important findings and knowledge gaps about 
marine litter in Africa. Based on these knowledge gaps, important chapter-specific 
suggestions about marine litter in Africa are outlined below: 


e From a mitigation perspective: 


— Comparable datasets and baselines, combined with long-term monitoring 
studies, are required across the continent to measure the change in the state of 
the environment/leakage and mitigation effectiveness (Chap. 2). 
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To support this, knowledge transfer and capacity building in certain areas of 
expertise is required e.g., polymer identification (Chap. 2). 


From a research perspective: 


There is a need for more field studies quantifying litter inputs across the 
different size ranges to facilitate more effective interventions targeting 
different sources (Chap. 2). As a priority, as > 99% of the mass of plastics 
comes from the macro scale, to develop mitigation and measuring actions, 
research is needed primarily at the macro scale. 

To provide a more robust understanding of leakages and its drivers, studies 
should be encouraged to compare the rate of accumulation to the rate of waste 
generation (Chap. 2). 

More studies on distribution and underlying mechanisms (e.g., burial, 
transport, and fragmentation processes), specific to African conditions, are 
required (Chap. 2). 

Despite current efforts, greater effort is needed across Africa to understand 
the broad spectrum of waste plastic impacts, including effects on human 
health, environment and ecosystems, economic implications, and social 
factors (Chap. 3). 

To strengthen evidence-based policy interventions, additional studies and 
models to better understand the drivers for abundance, distribution, pathways 
and sinks of plastic pollution in the environment at scale, and underlying 
mass balance processes are required (Chap. 2). 

Although there appears to be a solid foundation on distribution and sources 
research, there needs to be a more concerted effort to synchronise work and 
compatibility between studies to better understand  multi-national, 
transboundary environments. This will assist with continent-wide solutions. 
Although existing studies do not necessarily focus on the drivers nor impacts, 
these provide a foundation and a positive future trajectory for understanding 
the impacts of marine litter in Africa (Chap. 3) and monitoring mitigation 
measures (Chap. 2). 

Coordinated research efforts will further help to standardise sampling and data 
collection (Chaps. 2 and 3). Research is still conducted in silos, even amongst 
researchers in the same field. More workshops and fora for researchers across 
Africa are needed. 


From a science-policy interface perspective: 


More cross-field engagement is needed regarding planning to mitigate the 
effects of marine litter (e.g., between researchers, law, and policymakers) 
(Chap. 3). 

There is a need for a central database nationally and regionally to use all 
research efforts for decision-making purposes. 

Continent-wide data collection, monitoring, and reporting may assist in 
developing a continent-wide, dedicated approach to tackling marine litter 
(Chaps. 2, 3 and 4). 
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Evidence-based policy is vital for countries that can little afford to deal with 
unintended consequences of legislation. Sharing best practices in legal and 
policy measures that include ` stakeholder engagement, design, 
implementation, and enforcement could provide valuable insights from 
African and other countries. This is particularly important for African 
countries that struggle to raise funds for financing waste management 
services and infrastructure and as such could benefit from experiences in 
other countries where EPR schemes have been adopted (Chap. 4). 


e From a policy perspective: 


Strengthening the social outcomes of policies to improve the living conditions 
of those most impacted by the accumulation of waste in the environment and 
those who work in hazardous conditions, amongst others, can provide co- 
benefits for society and the environment whilst working towards achieving 
several SDGs (Chap. 4). 

Consolidation of existing initiatives, action plans, and resources are needed 
(Chap. 4). 

The advantages of the inclusion of marine litter interventions in the Blue 
Economy and Circular Economy strategies provide a focus on 
socio-economic development and sustainable livelihoods, whilst more can be 
done to elevate the need for marine litter/pollution interventions in 
sub-regional economic development community strategies and action plans 
(Chap. 4). 

The region needs to endorse the new global plastic treaty aimed at 
eliminating all discharges of plastic into the marine environment. It is 
expected to present a legally binding instrument, which would reflect diverse 
alternatives to address the full lifecycle of plastics, the design of reusable and 
recyclable products and materials, and the need for enhanced international 
collaboration to facilitate access to technology, capacity building and 
scientific and technical cooperation. However, such an agreement would 
require behaviour change across virtually the entire population. To be 
effective, there is a need to strengthen implementation of related action, 
including through adequate and sustainable financial support, transfer of 
technology, and capacity building (Chap. 4). 

Governments and businesses across the value chain will need to shift away 
from single-use plastics, as well as to mobilise private finance and remove 
barriers to investments in research and in a new circular economy. 

The Basel Convention, Stockholm Conventions, and other relevant regional 
and international instruments can play an important role, such as in sharing 
information, building capacity, etc. (Chap. 4). 


The previous chapters of this report identified several important barriers to dealing 
with marine litter in Africa: 


e There is a lack of sustainable funding mechanisms for mitigation (Chap. 4). 


5 The Way Forward, Building Up from On-The-Ground Innovation 205 


* There is a lack of sustainable funding for implementation and enforcement 
(Chap. 4). 

e Although African countries are signatories to international agreements, Africa has 
no platform to centralise strategies/protocols that are supposed to be implemented. 
Coordination and centralisation should reduce unnecessary replication of work 
and so reduce required funding. 

e Research and policy decision funding is centred on localised proposals which are 
sometimes not aligned to national and international needs. 

e Providing the evidence to inform law and policy design requires data of long-term 
temporal and wide geographic scale. 

e The linkage of marine litter interventions and related socio-economic benefits 
should be highlighted in socio-economic fora and platforms such as the sub- 
regional economic communities (Chap. 4). A combination of lack of awareness on 
the numerous opportunities presented by international instruments, mechanisms, 
and initiatives, including their recent changes and amendments, and a general lack 
of prioritisation and/or resources to act (Chap. 4). 


It is noted, both in this body of work and previous, that enough knowledge exists 
on marine litter, both globally and in Africa, to act now and drive mitigation measures. 
As such, resources need to go into reduction and prevention of leakage, with scientific 
data measuring the effectiveness of such measures. 


5.3 Discussion of Report Findings 


Data availability in Africa is generally poor, and the continent’s contribution to the 
overall global scientific knowledge base was estimated at 2.8% in 2020 (Diop & 
Asongu, 2021). Taking into account country wealth and comparing percentages of 
GDP invested in research and development in 2018, African countries are not 
highly ranked, with Egypt appearing highest on the list—number 38 at 0.72% of 
GDP, compared to the global average of 1.17% of GDP invested in research and 
development (The Global Economy, 2021). Nevertheless, with effective use of 
resources and targeted studies in relation to marine litter in Africa, as outlined in 
Chapters 2 and 3, a substantial foundation of key knowledge on marine litter has 
been developed. Importantly, enough is known “about the impacts on marine 
systems to justify implementing policies to reduce the leakage of waste plastic into 
the environment, certainly enough to start implementing mitigation measures now” 
(Ryan et al., 2020a, 2020b). Methods and best practices will need to be aligned and 
finetuned towards the needs of the African continent. Dedicated research and 
monitoring will be needed to promote the development of sustainable, affordable, 
innovative, and cost-efficient approaches, to show effectiveness and success to 
funders and to fulfil policy requirements. 

There is general inadequacy of waste management and infrastructure across the 
African continent—depending on the country, this is linked to an absence of 
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supporting legislation or, more often, a lack of effective implementation and/or 
enforcement of legislation (UNEP, 2018; see Chap. 4). Implementation and 
enforcement of efficient waste management across Africa is exacerbated by: lack 
and misapplication of sustainable funding, geographical and transport challenges, 
educational gaps, the social stigma of working with waste, and historical 
disadvantages at some national and community levels, all of which delay the 
development of the necessary technological infrastructure to keep pace with the 
increasing amounts of persistent wastes such as plastics. The lack of prioritisation 
of funds to waste management on both national and municipal levels supports the 
need for waste prevention measures (reduction, circular economy, and material 
lifestyle approaches) and has driven existing prevention policies (primarily 
focusing on reduction). Despite, or maybe because of the challenges faced, Africa 
has been at the forefront of some innovative policy approaches. For example, South 
Africa was the first country in the world to introduce a plastic bag tax in 2003. It 
should also be acknowledged that where enforcement exists, Africa has some of the 
harshest law and policy enforcement measures related to plastic pollution, with 
Rwanda issuing up to six months jail sentences for those smuggling plastic bags in 
non-compliance of the country's ban (Behuria, 2021). Rwanda and Sierra Leone 
have also implemented requirements to communities to clean their environments 
regularly. Both campaigns have been shown to have early successes and are 
believed to be more effective in creating long-term positive behaviour change than 
legal punitive measures (Dessouky et al., 2016; Wilson, 1996). 

Waste also holds a value, thereby creating an opportunity for job creation, 
illustrated by a thriving informal sector driving collection and recycling across 
Africa. Approached correctly, with an enabling institutional, legal, and policy 
environment supported by sound and credible scientific assessment and data, Africa 
has the potential to achieve progress, building on the existing informal networks to 
create a unique and innovative waste management system. There is a need for EPRs 
to help incentivise this process as only materials with value are collected. To 
prevent leakage, value (through mechanisms such as EPRs) needs to be built into 
all plastic items. Following the waste hierarchy, prioritising reduction strategies 
coupled with a circular economy approach is key to reducing the amount of waste 
generated and therefore needs to be appropriately managed. For the waste hierarchy 
to be followed successfully strong behaviour change is required, which can only 
occur with successful communication strategies. Concurrently, service delivery 
needs to increase dramatically; this can be supported by recognising the value of 
waste, both in mandatory and employment terms. On a policy level, a circular 
economy needs to be approached regionally within Africa, ensuring circularity 
through the necessary reduction strategies through the redesign, phasing out or 
elimination of unsustainable products and materials, introduction of reuse models, 
and regional recycling hubs. Cohesive harmonised legal and policy frameworks are 
needed concerning inter and intra transboundary movement of waste into and 
within Africa, with adequate external border laws and regulations as well as 
sufficient monitoring to ensure that Africa does not become the dumping ground 
for waste masquerading as second-hand goods from high-income countries-as is 


5 The Way Forward, Building Up from On-The-Ground Innovation 207 


happening with e-waste (Amoyaw-Osei et al., 2011; Grant & Oteng-Ababio, 2016; 
GRID-Arendal, 2020; Odeyingbo et al., 2017; Maes & Preston-Whyte, 2022). 

The environmental impact of mismanagement of waste in Africa adds additional 
stress to an environment already pressured by climate change, agriculture, 
urbanisation, overfishing, and invasive species. Localised waste's social and 
economic impact close to urban areas adds an additional strain of reduced mental 
and physical well-being and economic costs. Africa's Blue Economy (freshwater 
and marine) holds vast untapped potential for economic growth (see Chap. 1). 
Whilst the principles of the Blue Economy promote sustainable development and 
livelihoods, protecting freshwater and marine environments is also a priority 
principle of this approach and should be strengthened across Africa (AU-IBAR, 
2019). Climate change, biodiversity loss, and other pressures such as land use 
already create pressure on aquatic systems. Underpinning the Blue Economy with a 
green approach, thus creating a Blue-Green economy, could be a sustainable 
outcome for Africa's increasing population. 

Marine litter is often seen as an issue for countries with coastlines. However, 
rivers are a conduit for marine litter (Chap. 2). Given that many African rivers are 
transboundary (Fig. 2.1, Chap. 2), landlocked countries have a role in tackling 
marine litter. But more than that, regional support and action are necessary for 
tackling waste production and mismanagement in Africa. The porosity of borders 
and plans to further open internal African borders to encourage economic growth 
(Gordon, 2021) means that waste needs to be tackled on a regional level to prevent 
further transboundary issues. Furthermore, the oceans contain a value for all 
nations across Africa, not only coastal countries. They act as a climate regulator, a 
food and nutrient source, and the regional importance of the Blue Economies (both 
freshwater and marine) is recognised (see Chap. 1). Marine litter is an indicator of 
the leakage of waste into the environment. Tackling both land-based and sea-based 
sources of marine litter reduces litter in upstream environmental compartments 
such as freshwater systems, and the terrestrial environment whilst also protecting 
the oceans, directly impacting environmental and human health and well-being and 
livelihoods. Thus, marine litter in Africa is an issue for both coastal and landlocked 
countries. Each country is best positioned to understand its own national 
conditions, including its stakeholder activities, related to addressing plastic 
pollution. 

It is acknowledged that limited foreign investments for waste management in 
Africa are available. Still, these are often only at a national level, and such investment 
(especially long-term investment) rarely reaches the industries or NGOs working on- 
the-ground or the institutions responsible for local services. The reasons for this are 
complex but can include donors’ stipulations and restrictions, which are created 
through a high-income country understanding of the approach to waste, rather than 
adjusting to specific and tailored needs in different parts of Africa. Additionally, 
foreign investments may only cover infrastructure investment but not sustainable 
finance for maintenance, operational costs, nor capacity building (EPA, 2020). The 
new Global Plastic Treaty acknowledges the requirement for a financial mechanism to 
provide for the functioning of the agreement, including the possibility of a committed 
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joint fund. Some legal obligations arising out of a new international legally binding 
instrument will require capacity building and technical and financial support in order 
to be effectively applied by developing countries and countries with economies in 
transition. 

Marine litter can be tackled by strengthening political will. Political will is 
strengthened by raising awareness of the issues caused by mismanaged waste to 
society and the ecosystems they rely on. Such awareness needs to be raised in a 
variety of fora and platforms, including economic development communities. 
Educating law and policymakers and enforcement authorities on possible solutions 
and on development of financial roadmaps can help promote regulatory frameworks 
that incentivise private sector investment and lower their risk. Public acceptance 
and engagement in prevention, reduction, reusing, and recycling strategies can be 
better achieved through raising public awareness of the benefits of reducing waste 
in the environment. However, awareness is fruitless without alternative and viable 
behaviour choices. Investigating and implementing economic incentives and 
sustainable financing strategies appropriate to Africa should be made a priority. 

It is important for African countries (through regional mechanisms) to stand 
together to prevent the entry of plastics that are not easy to recycle or repurpose 
after their initial use and to redesign, phase out, ban, and minimise the entry of 
hazardous plastics and those with toxic additives. There is a need to strengthen 
custom standards and procedures to minimise rampant Harmonised System (HS) 
miscoding of plastic products across all African countries. HS coding refers to the 
internationally standardised system of names and numbers to classify traded 
products as set out by the HS Convention (1988) developed by the World Customs 
Organization. HS miscoding has been highlighted as an issue in Africa regarding 
waste imports. In addition, there is a need to not over-emphasise conventional 
recycling as a viable solution for Africa but instead promote reduction and 
substitution of more sustainable products through appropriate legislation and 
behaviour. As legislation requires adequate enforcement, additional approaches 
using sufficient incentives should be used to affect behaviour change. Incentives 
such as EPR schemes add value to waste and drive behaviour change without costly 
enforcement of punitive measures. 

There is a need for policies to address mismanaged plastic waste, uncollected 
waste, street littering, the thousands of illegal and unregulated dumpsites (through 
their recognition and formalisation), as well as stopping practices such as open 
burning. The success of mitigation measures, and awareness should be monitored 
and underpinned with scientific assessments. Cross-field and cross-border scientific 
collaboration are needed to support such change, with co-ordinated and comparable 
research methods. The African Marine Waste Network is one such network 
working towards this. The African Marine Litter Monitoring Manual (Barnardo and 
Ribbink, 2020) provides practical guidance on monitoring different environmental 
compartments and size fractions. However, more coordination is needed on a 
regional level regarding implementing of adopted actions and measuring the 
success of such actions through scientific research. Additionally, successful piloted 
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actions should be scaled up using existing and new resources, ensuring that proven 
sustainably financed enterprises reduce and ultimately prevent marine litter. 


5.3.1 A Note on the COVID-19 Pandemic and Marine Litter 
in Africa 


Globally, the COVID-19 pandemic has led to an increase in production and 
consumption of single-use plastics especially personal protective equipment (Prata 
et al., 2020), as well as plastic packaging for food and plastic bags (Filho et al., 
2021). Benson et al. (2021) estimated that over 12 billion medical and fabric face 
masks are discarded monthly during the pandemic in Africa, equating to 105,000 
tonnes of face masks per month, which without proper management might be 
disposed of into the environment. COVID-19 has led to an observed increase in 
marine litter in Africa through higher consumption levels of COVID-19 related 
products (Okuku et al., 2021)—explicitly referring to the following COVID-19 
related products: masks, gloves, sanitiser containers, soap wrappers, wet wipes, and 
liquid hand wash bottles. Research on the change of behaviour patterns during 
lockdowns has highlighted the importance of foot traffic to the levels of both beach 
(Okuku et al., 2021) and street litter (Ryan et al., 20202). 

The tough lockdowns, seen at the beginning of the pandemic in countries such as 
South Africa, Uganda, and Sierra Leone, and the corresponding enforced restriction 
on movement, were seen to have a devastating impact on waste pickers and thus 
negatively affected the recycling industry. For example, in Sierra Leone, the general 
cleaning exercises conducted between 5.00 am and 12.00 noon on the last Saturday 
of every month were discontinued during this COVID lockdown. However, as 
lockdowns were implemented with great variety across Africa (Haider et al., 2020), 
the impact of such measures across the continent is largely unquantified. The 
pandemic has negatively impacted economic growth on the continent (African 
Development Bank Group, 2021; Inegbedion, 2021). The COVID-19 pandemic has 
caused the worst economic recession in Africa in half a century (—2.1% real GDP 
in 2020). Though initial analysis by the African Development Bank Group (2021) 
expects rapid recovery in the years to follow, the United Nations (2022) predictions 
are more cautious showing slow recovery for Africa, below pre-pandemic 
predictions. Recovery is expected to be driven through the “resumption of tourism, 
a rebound in commodity prices, and the rollback of pandemic-induced restrictions". 
The outlook is, however, subject to great uncertainty from both external and 
domestic risks. Given this projection, though acknowledging the uncertainty of the 
COVID-19 pandemic in forecasts, the African Marine Litter Outlook considers 
planning for waste management based on future projections an absolute necessity. 

Data on the short-term and long-term impacts of the COVID-19 pandemic on 
waste management and marine litter is currently difficult to quantify, especially in 
Africa. The pandemic has, however, caused a short-term shift in priorities to focus 
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on COVID-19 relief and corresponding redirection of funds and efforts. Long-term 
effects on waste production through population and as a result economic growth 
impacts, as well as waste infrastructure investment and policy impacts are difficult 
to quantify. 


5.4 Overall Recommendations 


The Africa Waste Management Outlook (UNEP, 2018) provides in-depth 
recommendations for improving waste management across Africa. The authors of 
this African Marine Litter Outlook recognise the broad coverage of the Africa 
Waste Management Outlook and have focused the recommendations within the 
African Marine Litter Outlook on measures related specifically to marine litter, 
from local sources, with a touch on national and international needs. Several 
African groupings exist, but hardly deal with marine issues, they rather tackle 
terrestrial and freshwater issues e.g., The African Ministers’ Council on 
Water (AMCOW). There are also multiple regional economic communities e.g., 
The Economic Community of West African States (ECOWAS), The United 
Nations Economic Commission for Africa (ECA), the Southern African 
Development Community (SADC), The Intergovernmental Authority on 
Development (IGAD), however most of these communities lack ocean mandates 
which would be relevant to tackle marine litter. 

The recommendations put forth in this outlook should not be seen as static but 
rather should be routinely updated with an evidence-based approach, as shown in 
Fig. 5.1. Mitigation measures, approaches or actions should be monitored. Their 
effectiveness measured, and their implementation revised every few years to ensure 
a cohesive, efficient approach. This will ensure that ineffective measures do not 
continue, and new actions can be brought in as needed. 

For every action, implementation should be approached to ensure that the action 
becomes autonomous and self-funded in the long term. The cost of funding should 
be borne by the polluters through schemes that add value to the waste—which in 
turn creates a continuous and sustainable funding mechanism whilst creating long- 
term behaviour change on individual and industry levels. EPR’s and polluter pay’s 
principles are two examples out of many such mechanisms. Positive incentives that 
drive behaviour change are more likely to drive change in an environment like Africa, 
where enforcement and funding are often an issue. 

The recommendations outlined below are not listed in order of priority. 
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Fig. 5.1 Circular evidence-based approach 


5.4.1 Prioritise and Finance Innovative Waste Management 
in Africa 


The current "traditional" waste management systems employed globally 
(household waste collected by a local authority and recycled, incinerated, or 
landfilled) have shown to be mostly ineffective in Africa. However, at the 
grassroots level, informal systems, industry, and NGOs tend to fill some of the 
gaps, creating innovative waste management systems across Africa. Innovation in 
waste management in Africa needs to be prioritised and financially supported. 
There is a need to develop African-centric solutions through an enabling 
institutional, legal, and policy environment. Developing and sharing best practices 
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within African environmental and social conditions is essential to ensure that 
inappropriate solutions are not imported. 

Regular collection and cleaning are needed in urban areas, with strategic 
investments committed to litter control. Currently, the informal sector plays a 
crucial role in the collecting of recyclables in urban areas across Africa. These 
informally set up systems and workers should be supported. 

Separation at source, and especially the removal of organics from the waste 
stream at source, needs to occur. This, combined with the creation of sorting 
centres, will assist the informal recycling industry and waste recovery industry. The 
combination of these two steps will allow for industrial composting of organic 
waste (creating value, jobs, and compost for agriculture) and allow for the clean 
removal of recyclables in a safe environment. Separation at source and sorting 
centres will greatly reduce the amount of waste that then needs to be landfilled. So, 
investments can occur in sanitary, well-run landfills systems for the remaining 
waste. 

Innovative financial mechanisms can help share the load between government 
and industry. At the same time, a dedicated (ring-fenced) increase in funding within 
national budgets for marine pollution prevention and control should be introduced 
by governments. These should include support for heightened local expertise and 
technical capacity building concerning pollution and water quality management. If 
the sources of marine litter, and marine plastics specifically, are tackled, then the 
marine system will be protected from this threat. 

International support of financing waste management in Africa is important. 
Regarding international financing, funders need to work inclusively with African 
stakeholders, instead of dictating developed-word centric concepts that are 
inefficient (or less efficient) in an African environment (including institutional and 
economic settings). A practical awareness of legacy issues, running costs, and 
existing working systems (formal or informal) is vital for international financiers to 
consider in order to make investments in efficient and sustainable systems. 


5.4.2 Create an Enabling National Environment Through 
the Adoption of Adequate National Institutional, Legal 
and Policy Frameworks 


There is a need for adequate national legislation or regulation or other legal and 
policy measures to enable institutions properly and to support innovation in the 
circular economy and waste management and allow for the development of regional 
support. 

Multi-sectoral institutional and other mechanisms need to be strengthened and 
established; partnerships between relevant stakeholders need to address waste 
management. The broader context of national legal and policy and planning 
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frameworks requires to integrate terrestrial and marine pollution prevention and 
control measures and policies. 


5.4.3 Strengthen and Harmonise Existing Regional 
Governance to Support Cohesive Homogenised 
National Institutional Structures, Policies, as Well 
as Legislative and Regulatory Measures Aligned 
with International Mandates and Commitments 


A cohesive, harmonised regional approach is needed concerning the transboundary 
movement of waste, both with regards to inter and intra movement in Africa. This 
needs to cover imported waste, second-hand products, and charitable donations. 
Harmonised, strong commitments to reduce and/or eliminate where possible the 
production and consumption of common and persistent litter items are needed across 
Africa. 

Sharing knowledge and resources will save time and resources regionally. It is 
acknowledged that support from existing regional and international instruments 
(such as the Abidjan Convention, Basel Convention, Stockholm Convention, etc.) 
can, and should, be fully harnessed. Using existing frameworks saves resources, 
however, little will be achieved without focused aims, development and binding 
commitments focused on reducing waste formation, improving waste management, 
and preventing marine litter. Work within existing frameworks needs to focus 
specifically on preventing marine litter. The current development of a regional legal 
framework against plastic pollution and national marine litter action plans through 
the Abidjan Convention is a good example of knowledge and resource sharing. 


5.4.4 Investment in Implementation and Enforcement 
of National, Regional, and International Legal 
and Policy Frameworks 


The duty to prevent marine litter has been clearly established in international and 
regional frameworks, however, there is a lack of clarity on several key aspects in 
local and national implementation of regional and international commitments as 
subscribed under legally binding international legal instruments. Better cooperation, 
coordination, and collaboration of interventions between relevant stakeholders in 
the circular economy and the Blue Economy is also necessary. Additionally, the 
responsibility of obtaining sources of sustainable funding is not clear. Clarity at a 
local and national level is needed and investment in implementation and enforcement. 
Systems such as EPRs for national level law and policy can ensure accountability 
and financing. Other market-based instruments such as container deposit schemes 
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may allow for the development of sustainable financing. Capacity building through 
training and technical assistance offered by instruments like the Basel Convention 
should be fully utilised. 

In the best practices for developing countries, EPA (2020) outlines that 
“Prioritising solid waste management, researching cost-cutting strategies, 
incorporating pay-as-you-throw programs or taxes, and partnering with 
international investment organisations are all options for funding viable solid waste 
programs. Although some programs, taxes, or fees will face resistance when 
introduced, finding a sustained source of funding for solid waste management is an 
integral part of a successful program". Public awareness and communication are 
essential regarding both systems, whether requiring behaviour change or an 
increased cost born by citizens to pay. 


5.4.5 Raise Public Awareness About the Importance of Waste 
Management, Water Quality, and Marine Ecosystems 
to Induce Behavioural Change 


There is limited and ongoing need to increase awareness of the relationship between 
development and environmental protection. Similarly, there is limited awareness 
between ecosystem health and the production of ecosystem services and the Blue 
Economy. In addition to regular waste collection, changes in perception about the 
value of waste, waste mismanagement, and the environment are needed to induce 
positive behavioural changes regarding reduction, improper solid waste disposal, 
littering, separation at source and recycling. Behavioural changes regarding upstream 
interventions are needed to reduce plastic production, reduce waste, and support reuse 
(through product take-back schemes) and circularity, thus reducing waste overall. 
Education and awareness strengthen implementation and support existing initiatives. 

Public education (including through formal education systems), awareness 
campaigns, and targeting specific user groups (e.g., fishers) all play an important 
role in minimising the impact of marine pollution. Public education plays an 
important role in creating support for any behavioural change needed to support 
policy (such as separation at source). Globally, few studies have assessed the 
effectiveness of education campaigns on long-term behavioural change regarding 
marine litter. To establish their effectiveness, education campaigns should be 
accompanied by studies including integrative actions and respective long-term 
methodological triangulation evaluations (Bettencourt et al., 2021). 
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5.4.6 Improve the Analytics and Knowledge Base on Marine 
Pollution and Water Quality Throughout the Region 
Using Common Monitoring Approaches and Guidelines 


Africa has a scarcity of comparable quality-assured environmental data. Academics 
and NGOs are working to ensure the application of methods for comparable data sets 
on macro and micro marine litter across Africa (Barnardo and Ribbink, 2020; CEFAS, 
2020). Comparable data sets, resulting from the same or equivalent methods, allow for 
regional and global comparisons. Such data sets are currently focused on developing 
baseline assessments (where lacking) and quantifying sources and hotspots. This 
will ensure that legal and political decisions can be based on scientific information. 
And can measure how efficient mitigation measures are effective at both a local and 
regional level. Regarding marine litter, additional comparable data sets also need to 
be built upstream of the environmental observations, such as household waste audits, 
port reception facility audits, transboundary datasets of waste or second-hand goods 
movement, and social economic and perception studies to understand behaviour 
change over time. 

Monitoring efforts should be integrated into relevant regional assessments and 
reporting efforts, particularly the Abidjan, Nairobi, and Barcelona Conventions. 
For this reason, the Abidjan Convention Secretariat, in partnership with 
GRID-Arendal, has been working in three pilot countries (Sierra Leone, Benin, 
Cóte d'Ivoire, and Ghana) to build capacity to develop a state of the marine 
environment report. Such programmes should be extended to other countries in the 
Abidjan Convention area. Marine litter, and corresponding data, should be 
integrated into SDG matrices. This will encourage cross-sector collaboration in 
mitigation measures. The Abidjan Convention is currently developing National 
Marine Litter Action Plans, of which monitoring is a part. Monitoring marine litter 
through earth observation is a developing field (Biermann et al., 2020) which, given 
its ability to track litter over large geographical ranges, Africa should consider it. 


5.4.7 Measure the Economic Impacts of Marine Pollution, 
and Quantify the Costs Associated with Pollution 
Prevention and Management, as Well as the Costs 
Associated with Doing Nothing 


The economic impacts of waste mismanagement, and the resulting pollution need 
to be better understood, especially in context of the Blue Economy and sustainable 
development. This should include clean-up costs (regular clean-up and disaster 
clean-ups) of streets, beaches, and ports and any economic losses in industries such 
as tourism and fisheries (cost of lost or abandoned gear). The social and health 
impacts should also be assessed to inform law, policymakers, and the public. 
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Industrial analysis to support regional solutions is also needed, as well as analytics 
on incentives, disincentives, and standards. 


5.4.8 Implement Integrated, High-Priority Interventions 
to Reduce the Discharge of Untreated Sewage 
and Nutrients and Promote Wastewater Resource 
Recovery 


Proper wastewater management is key to ensuring human and ecosystem health, 
economic and environmental benefits. Proper sanitation and wastewater treatment 
can tackle marine litter (through the removal of both macro and microplastics) and 
eutrophication and human health issues. The occurrence of microplastics in sludge 
or biosolids used in agriculture is an emerging field of research, especially in Africa 
(Okoffo et al., 2021). Africa's continued population and economic growth is placing 
pressure on the existing wastewater and stormwater drain networks— specifically 
in densely populated urban settlements (African Development Bank et al., 2020). 
From a marine litter perspective, wastewater management removes both macro litter 
and between 88—94% of microplastics, depending on the level of treatment (Lyare 
et al., 2020). Whilst significant efforts have been made across Africa to ensure better 
sanitation, many places still have inadequate sanitation and wastewater management 
(African Development Bank et al., 2020). 

Nutrient enrichment of coastal and marine waters is the primary cause of 
eutrophication that leads to the formation of algal blooms. Eutrophication leads to 
hypoxic and anoxic conditions in water, extreme turbidity, and threat to marine life 
(Malone & Newton, 2020). Nutrient input to the marine environment can be 
derived from the discharge of untreated sewage and industrial/domestic wastewater 
into river courses. In Africa, due to the poor state of water and sanitation facilities 
(Yasin et al., 2010), a significant proportion of the nutrient input originates from 
sewage disposal. Nutrient enrichment of coastal and marine waters is the primary 
cause of eutrophication that leads to the formation of algal blooms. As such, 
eutrophication is probably a good proxy for microplastic presence and distribution 
in Africa, hotspots might be more readily identified by using available water 
quality information. Several eutrophic coastal areas now affect countries around the 
African continent, namely Cóte d'Ivoire, Egypt, Ghana, Kenya, Mauritius, 
Morocco, Nigeria, Tanzania, Tunisia, Senegal, and South Africa (Diaz et al., 2011). 

In Africa, viable wastewater-based resource recovery initiatives are emerging with 
public-private partnerships (African Development Bank et al., 2020), which follow a 
circular economy approach. Implementing integrated wastewater treatment improves 
sanitation (and associated benefits), protects freshwater resources, contributes to 
agriculture and energy needs, and tackles an important source of marine litter. 
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5.4.9 Improve Chemical and Industrial Pollution Control 
Through Targeted and Cost-Effective Measures 
in Priority Issues 


Industry generates a substantial amount of wastewater. Although significant 
industrial hubs are limited to a few countries in Africa such as South Africa, Egypt, 
Morocco, and Tunisia. Mining, paper mills, tanneries, textiles, food, and beverage 
production, sugar refineries, oil production, and pharmaceutical production have 
been flagged as major contributors to the discharge of toxic wastewater (African 
Development Bank et al., 2020). Wastewater reuse and treatment for industry have 
several benefits, including pollution (including microplastics) reduction. 

Eutrophication, as discussed under point 8 is driven by nutrient input into the 
marine environment. It is primarily derived from land-based sources, mainly through 
stormwater runoffs over agricultural land where nitrogen, phosphorus, and potassium 
(N-P-K)-based fertilisers are applied. 

Chemical and industrial pollution control go further than wastewater. With 
adequate pollution control, marine litter, and chemical pollutants (that can be 
sorbed and transport by plastics), can be greatly reduced. 


5.4.10 International Responses are Needed to Deal 
with Transboundary Waste 


Within Africa, there is a strong signal that litter found close to urban centres originates 
from local sources (Ryan et al., 2018; Weideman et al., 2020). However, on the 
eastern boundary specifically, transboundary plastic litter from south-east Asia and 
ship sourced waste has been identified as a further source (Duhec et al., 2015; Ryan 
et al., 2021; Ryan, 2020b; van der Mheen et al., 2020) (see Chap. 2 for further details). 
Though Africa can tackle its local sources, the long-distance drift of marine litter 
through currents is beyond African intervention. Global solutions, such as the Global 
Treaty to End Plastic Pollution, are needed to support Africa in tackling international 
sources of marine litter. 

Global solutions for reducing plastic marine litter are welcomed. These include 
reduction and circularity of design in all products. But more than that, a coordinated 
global response is necessary through this global agreement that practically reduces 
waste formation and stops leakage into the environment. 


5.5 Steps to Consider for Local Sources 


Stakeholder engagement is central to preventing marine litter through reduction, 
waste minimisation, reuse, recycling, and waste management. In Africa, with many 
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stakeholders successfully operating in the reuse and recycling space specifically, 
stakeholder engagement becomes pivotal when planning on, and implementing 
changes or new concepts. Figure 5.2 indicates the stakeholders generally found in 
the waste management space. 

First and foremost, waste minimisation through reduction, reuse and recycling 
should be considered. This is particularly pertinent in Africa, where funding is an 
issue. 

Considering plastics specifically, the plastic flows and leakage assessments 
carried out by IUCN/UNEP in Kenya (IUCN et al., 2020a), Tanzania (IUCN et al., 
20212), Mozambique (IUCN et al., 2020b), and South Africa (IUCN et al., 2021b) 
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Fig. 5.2 Considerations in tackling marine litter through waste management—African stakeholder 
engagement, on average. Adapted from EPA (2020) 
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outline priority interventions across all lifecycle stages of plastics to minimise 
leakage potential. 


Once waste is reduced, waste management planning should consider the following 


factors (see Fig. 5.2) (EPA, 2020): 


Social-economic factors: 


— Costs of not taking action on e.g., tourism, human health 
— Operational costs 
— Sustainable financing of implementation, enforcement, and monitoring 


Technical and staff capability: 


— Equipment and solutions that suited to environmental and social conditions 
— Technical capacity required for equipment and solutions 
— Staff capacity and expertise (or sustainable finance needed for training) 


Political changes: 


— ensuring systems and initiatives can survive administrative changes 
— establish long-term, sustainable systems that continue across administrations 
— work towards long-term staff and industry commitments 


Planning and evaluation on regional, national, and municipal levels 
Coordination between stakeholders, frameworks, and government departments 
Improving working conditions for skills retention (in the informal and formal 
industry) 

Stakeholder engagement (as highlighted above)—especially with existing 
working informal and formal sector and NGO projects 

Availability of space—including adequate space for the informal and formal 
private sector and government sector to work safely with economically viable 
distances 

Climatologic, geographic, and topographic conditions influence the availability 
and cost of equipment, the feasibility of technologies, and operating costs. 
Cultural norms: 


— Changing consumption and waste disposal patterns 
— Projections on waste production linked to population and economic growth 


Behavioural aspects of individual people, and the reasons behind them 


5.6 Concluding Remarks 


Africa has a predominantly young population. A young population is indicative of 
a dynamic, innovative population with huge potential to implement change. Despite 
limited resources, Africa has shown innovative solutions to waste management, 
resource recovery, and new solutions in tackling marine litter. These solutions are 
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predominantly driven by the industry (informal and formal sectors) and NGOs. 
These existing solutions should be supported, and where financially sustainable, 
scaled up to cover new and more extensive areas (where economically viable 
through the economics of scale) or integrated into the implementation of adequate 
institutional, legal, and policy frameworks. 

Given the diversity of the African continent, there is a need to develop a decision 
framework for local, national, and regional actions to feed into global commitments. 
This will assist African nations to implement the best measures for their unique 
social and economic situations. Each country is best placed to appreciate its own 
national solutions and limitations. This includes stakeholder involvement, financial 
and technical capacity needs related to addressing plastic pollution issues. 

Mitigation actions need to target different sources of marine litter. The actions 
required to target local sources occur on land before the litter enters the African 
waters. Tackling sea-based sources, where the ships stop (or are based) at African 
ports, requires both sea-based (behaviour) and land-based (port reception facilities) 
approaches. However, to tackle offshore inputs of marine litter into Africa, both 
sea-based sources and transboundary sources e.g., originating from south-east Asia, 
Africa needs the international communities to support in implementing actions across 
boundaries and regions. 

Regarding local sources, tackling marine litter and waste mismanagement in 
Africa has the potential to both create new jobs and protect existing jobs, in 
particular those related to the Blue Economy. By successfully dealing with this 
issue, Africa can contribute to better pollution control, mitigate climate change 
protect biodiversity, and achieve other SDGs. 

Additionally, nature-positive solutions are still extensively utilised across Africa 
and have the potential to grow and to enhance partnerships between industry and 
government. Nature-positive solutions have the potential to grow and enhance the 
sustainable growth of the Blue-Green and circular economy, tackle climate change, 
mitigate climate change, improve sanitation and wastewater management, and reduce 
marine litter. 

With limited resources, African researchers have developed substantial research, 
focusing on characterisations, amounts, and distributions. Even with the existing 
knowledge gaps, the scale of the current problem is clear. The status and future 
projections mean that its paramount to implement mitigation now, without waiting 
on further research on the scale of marine litter or impacts. 

Monitoring mitigation effectiveness is needed to support the science-policy 
interface. The development of the science-policy interface in Africa can bring 
about rapid, sustainable change regarding the circular economy, waste 
management, and marine litter. This can occur provided a cohesive and 
homogenised enabling institutional, legal, and policy environment is created to 
support innovation and public-private sector partnerships at national and regional 
levels. Existing frameworks and networks within Africa can support such change, 
helping to implement reduction, resource recovery, and service delivery, monitored 
with comparable techniques to measure long-term mitigation effectiveness. 
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